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1/ 



d's RNA^Hif^tt-S^ W^gtifeot, d s RN AKfM U#^fi?^d 
s RNAMt^fttWSCt*!|ttt* d s RNA»«fffitt**t4^/^ 

So 

[fit 2 ] 

d"s RNAMtt^tt^^^^^S^ Dice rOtlF^^lt^^t 
ft 1" * flf*3l l IB«tO * * Ko 
3 ] 

Dice rO««K^>^ RNasellla, b^t>W:d s RNA^K^^ > 
^<b**it*«Fftfci"*W*«2|B*0^ V^^Ro 
[1**314] 

§5,i:PAZ W >**trC:fcSr#ftfc-r*»*^3fB*0^ >'*9Mo 
#S^?<^d s RNA#, 1^1 5-3 0TO©d s R N At?** £ ^Mtf^II 

dsRNA^Hitt^tS^>^«^ S2^J^iS^J#-^4X{±l 7 UttO 7 3 B* 

a><b&s * c t ^#mt-r*w*^ i ~ 5 ov^-r tifr i eksb*©* ^ 

d s RNA*»ffittttt4^^^K^ iB^lJ^Olc^J#-^4Xt±l 7fEm<7)7^m 
y»E98^e>4:4 9 >s*9nx~&2>Z k fc#ftfc-r&H!Jfr3( 1 ~ 5 O^-f tifr 1 £*'tfctt 

»i« 1 - 7 ov>-f tL*» i «nia«© d s RNA^iSttWS * >/^folM-ft 
-e*o"C\ Sff^ V/<^K*i&afl*tt^^^--«:fflv>"C§&a§*&£i:*#ftfc"*"* d 
s RNAfl*Sttt*t*^ y^9%<Dmk-fi& 0 

jRftilS^flm^^^^^^K^ftT^d sRNACd s RN A##flH5i * 
W<*RfcflUB£"<a\ #5eOS$<7)d s RNAt&lSt*ii:*»titS d s RNAO 

«3^&flH4*#i"* * >^gi d s RNA^ifiHttttS 9 >/* 

^®T^*£fc^#mti-*w*^i liamo^o 

13] 

mti-^it*^ 1 1 x« 1 2 Kia^^feo 
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Ak ->ay* ynf'f «F»ttW*Sv>J±l&«Ht«ft*-C**ii: 

in** i6] 

ynff ^BT*j; 1***1 5|B*^ffio 

[If** 17] 

#56^S*«!>d s RNA^ 15)15-3 OtiMOd s RN At*^ - "tait 
** 11-16 OV>"f tL*> 1 *lCfB^<£>:fr&o 
[if** 1 8 ] 

?5CT-&4£i:£#ifc£-f~4W**i i~i 7 ©vvTfr* 1 9lfciB*©^*o 

d P sRNA5-»©tt*^ri-a^^^«^ 5c&8!D i c e r *4 v*tt*0*«WlW» 
^&&£fc£#mk-r&ff**l 1~1 7©v^-f*L^l^KlBIRO*feo 
[ft** 2 0 ] 

J&BMS-frfim <^&T "CRN A «r*i-4^^^^K*«V»T 

[ft** 2 1] 

[It** 2 2 ] 

£: ■?-£»** 2 0Xii2 l|B«^)^i*o 
[W** 2 3 ] 

'✓bj? ynt>f 0^ttW**v^i»tftMS*"^**^fc*^ fc 

-r s it** 2 2 saiRo^ffio 

W*fl2 4] ^ ^ . 

3-/1, K va^^ ynff>A s , t-^bA* -r'Jf^vfi^n-^K vay* 
:/n^>f >B^*S£fc*#8U1-*Bt**2 3S®«^ft. 
[W**2 5] 

RNAMMt^^^^I^ DNA^ttRNA#V^5-m^^# 
gfcfc1-&tt**2 0-2 4 OV>-f*U&> l*^|B«O^So 

»**1 1-1 9 0V>rtL**l3lfclB«to*ttMv»S/s«>oajS*-e*oT, «BM*^ 
9 v/^RMC d s RN A^»fiMt*^ri-* * - k * 

il**?i-i 9©v>r^*iaiKiB«i©*tt^fflv»*feae)o*3' Ft^ot, mm%i& 

it** 2 o~2 5 ov»-rtL*i*Kia«o^rteicffiv»afcje>©lftjKW-c*o-c, «8MS-& 
4 9 w k k r n A-e-jfcflra&^ri-* * * £ 1 £#m t -t 

[W**2 9] , ^ 

ft** 2 0- 2 5m»r*t#l*KK«<D:#&**E^*fc* 0 * y hT'&oT. OTM^ 
©tt£*-T£ * W^Jtfc RN A^ffiliSr^r-r* 9 - £ £#m^1- 

ttiiE# 2004-3085904 
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[0 0 0 1] 

#5eOg$Od s RNAfc^l'&fc'&Sr^l-^ d s RNA«ttS:t 
[0 0 0 2] 

ff&fcT. RNAfi (RNA i : RNA interference) i±, ds RNA 

J: o r -e Jltt m R N A sFfl* $ *U ^ ©iW^awi ztL&m*. -c 
$>Z> 0 dsRNAi:J:ot*fi?-t'fv , /*>vWI4ik* , fc*oAII*i, 
^tt*T>^-b>^*ffi^fcW!ft*»?> , C*-o*:o 1 9 9 5#> GuotKemphue s 
lipar-1 kPftftL*jtfe?-*T>f--fe5'^RNAT?J<|IiW-r**K*fT*^*:o 

RNA fc, P a r- 1 ©fm«r*PW l^fcii:!:, a > 

j, n-;vh LTfflWc-try^RNA&lWKp a r - 1 03£?1££P$!1U par- 1 

£?>^/f li. 1 9 9 8^CFi re J: ot*i«*S tilt* 7m>XRNAt 
^^RNA^r, WilRNA^^7-y*fflV^itSii, 
i:l[6]^<7)RNA^|tLf i Z<D^y * 5 *--> ayiott^ d s RNA*** 
-fe^-f^ V'^5/>^ r «!)*'ft"e*9% Tyf-b>^RNA^J:^>^RNAi±ife^ll 
ffifcBHW-C&fcv^ k, lfc7>f-fe^RNAi:-b>^RNA*7--^§^ d s R 
NA» <fc < itfS^-O^ II T? 7&*9J bfrht£otzo iM x. if. 

2) 

[0 0 0 3] 

JilBRNAT^H'^Tli, Dicer kBf tf*t*»**»d s RNA*?.WORN 
A (s iRNA: short interfering RNA) ££j&£-£&o (Wx. 

' i^Wffiia s i RNAIi, R I SC (RNA induced si 

lencing complex) tWf- lf*L« *> ^> »tt^"»**WWmR 

NAfcffilftU ^»"t*k#ice)ttrv>So L^L£rt s e>, RNAf*C»W!:#x. 
S> *i£ #0^ o v> x (DWm 4 K ^ ^ f tt £ tz t tz%:m<DB%-t)*0> v & o 

[0 0 0 4] 

_hIBRNA=P^*»i <fr-? fcfcteW:, d s R N A & <b s iRNA*»$i<4 
(SHSit^II-e^, ±IBD icert LTi±H hS^D i c e r ## 
|ftt5) *»«^§tL, $?>i:V ziy\£-j-y FDicer (ffilx-WT. #M#Wv«6) **S? 

c e r«< U'OK^ ^ «r^i"tL{f „ d s RNAM$^ffl^d s RN 
A (s i RNA) ^ <b H^^itfe^X^ft 

S^K. d s RNAt»*J: < ^Jft$***tt»wOV^r t4*K#»ft*ifettftl6 ttTv> 
[0 0 0 5] 

mgE# 2004-3085904 



#12 0 0 3 -3 4 2 1 2 6 ^-v : 2/ 

RNA#'J * ?--tf*JBv>T^j£Lfcif&2 1** l/*fK©«*©d s RNA 

ffiot, RNA J: < T» § * * *U£ ±ffi;>7 & 4> f Uffl T? § & o 
[0 0 0 6] 

WmtfXM. l]Guo S . -fife 1 £ Cell 1 9 9 5^ vol. 81, p6 
11-620 

W&WJCM. 2] Fire A. ft 5 £ Nature 1 9 9 8^ vol.39 
„ P806-811 

W»3] Bernstein E. ft3£ Nature 2 0 0 1# v 
o 1 . 4 0 9, p363-366 

(##M4] Tabara H. ft 3£ Cell 2 0 0 2^ vol. 10 
9, p861-871 

[##M5] Zhang H. ft4£ The EMBO Journal 2 
0 0 2^ vol. 21, No. 21, p5875-5885 
ti&ftfFXWl 6] Myers J . W. ft 3 £ Nature biotechno 
logy 2 0 0 3^ vol. 21> p 3 2 4-3 2 8 

l^FteWrXM 7]Donze O . ft 1 £ Nucleic Acids Rese 
arch 2 0 0 2^ vol.30, No. 10, e46 

i 0 0 0 7 J ^ 

*»W«!>lWtt, »f^dsRNA^^«»tt^., dsRNA^ 
*^*«<E>ft«, RNATSM^fUfflTOfc^Se^S s RNA£3& 

[0 0 0 8] 

*H93#<bf±> ±IB»«fc#ft-*-afc*>. «*ft»t/i»*> Dice r«K^^f 
U ftfilOd s RNAMLt»I?©d s RNA*&&$*ai§te*# 

*>/^«, jj| A If R N ASMtt^ tt S ^ S©^T-C d s RNACd s RN 

AfrMtS&t&'z-fc ? v«*Jt*fMJ * «:ti:J: v. #5e<^S$<^d s RNAW 
i <||$i-Cl5ifc, $e>lwSR«BM*'fr«tt«:^r-r*^>^^K* , d s RNA-frjfcfcft 
^^tt^RNA^R^^^^T^^cO^^I^-h^-fr^^ ££j!.fflU #3&9i*^JfcS 

[0 0 0 9] 

d s RNA(:#fflU#^OS?©d s RN A flH4**1"S - fc *«RM»ti"* 

d s RNAMttWar/;^St:&lt^o 

*H^©ilO^}:i3V^, d sRNA^SttSrtti^w^Stt^ Dicer 
(rym&V** >fc*t*tfcinf*L<> 0O*.WN RNa s e I I I a, bfcfctffcd s 
RNA^K^^^^i©mL^„ SfeK, PAZK^^v^^v^^i 
v^ 0 Sfc, 1 ©3SW«^ W^K*JBv>*£ kKi «9. #5EOfi^©dsRN 

A**»l 5-3 OM^Ods RNA44)SH4£i#t^o 

i^^^Kt lti±. d s RNA^vsi4^^r-r*^>^^s* s ie^J^ss^J#^-4 

ttigE#2 004-3085904 
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[0 0 10] 

*H^0^2^l&^t±. ^^K^&'F^d sRNAi:d s 

d s RNA^Mi:lt5o 

*»lO*2^0*teti^ #S^ft$^d s RNA#, &1 5-3 0IM« 
dsRNA*4itSi^ s ti4, Sfcfc, *H^OH2 0^^i3V^-C. dsRNA 

*SifiD i c e rJbJV>l^©iMfWotUv\ 
[0011] 

4^^/^IIiDNAf^ttRNA-f'J ^7-«otUK 
[0 0 12] 

m^^iS^ SMfctfK: a s r n a ^ri- £ * > * K i~ * 

[0013] 

[0 0 14] 

[0015] 

[3&BJW3&*] 
[0 0 16] 

#5£<&gS<&d s RNA^llt^Sd s RNA$MW&te*^Ti"**>' 
;^S«^W, $6fc:*:»BfcJ:<K RNAf a^CWfflTSiff^S^Wd s 

HfeE £ HMt" * tz £> <7>&&<DMm 

fflSE# 2004-3085904 
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^mm^Z^XD i c e r tit, R N A i <DlD#«»-eK«t<3 d s RNAt s i RN 
Afc7u*yl/>rX'%2>ffl&* : %'*2>*^^?%. <7 > :: - 5c«C9D icert 

LTli, k<tRfeli$tL*v>)&««x.tfN*JifllJ:OATP*'frK>-f>, RNA^U* 
--tr K>>f il»PAZ K^>f >* RNa s e I I I aXtfb K> 4 >\ S 5> I* 
d s RNAIa-n 4 >frbmWuZfrX^Z> iiWmifbti&o 
[0 0 18] 

^HB#t'i3V^T, D i c e r«K^ ybit, d s RN AfcflpJfl LT#^0 
[0 0 19] 

±|fiM K> W ^tUli, #K|R3£tt3*Lfcv>tf*0Uwr, RN a s e I I I a. b K 
W >&t>*£d s RNAft^K^ -f i><D-t)SM7fi2ti&o liRNa s e I I I 

a, b^-fVtt, Zhang H. Ufa 4* The EMBO Journal 20 
0 2 # vol. 21, No. 21, p5875-5885 KB**) J: ^ H % 2 *«RN 

K"t-S»ttT?*oTt^o dsRNAfi* 
K*-f 2^RNA^#^^^-r^S14 : S:='- K-TSfiSffi-C* oT *> &V> 0 

[0 0 2 0] 

*9J»l»fc*3V>-Cd sRNAtli, RNATi^tt &&mRN A tfmRN A&C*@ 
«W&tt3feHB^J*^Ti"*RNAi:«>2*«[fll3Slt*^L3tRNAOii:*B^o 

ttz, ^mmWK^Xd sRNA<D^KlBlz£Z!k]$,y9<DBmWtLX&, ^KJSk 
Tli'Tfiir s i RNAi^So 
[0 0 2 1 ] 

*Kffl*£i3V>T#5gOft30d sRNAtli, #l*IS5fe(±$*Lftv^«x.tf, & 1 0 
-10 0^*^O|£H*<75#^Oft$Od sRNAWih ^feCx ftl 5-3 0 

«tat*tO|EBB4«©#^K5. 0-2 5t&mivmm*<D!®fc<Dg:-2<D d s RNA 

t^oti &v> 0 £*Lib<7>dsRNAte> s iRNAi LTttffii, 
[0 0 2 2] 

*mmw fc&^x ^mit-a-ffitt ^tt^^w^Ktt^ — * »± <7)dn a 

[0 0 2 3] 

* ^-(Dih*fV\ 0B*.tfHI£^ll&9 9/2 7 1 1 7f^>7V7 b i:E*OpC o 
[0 0 2 4] 

[0 0 2 5] 

JS1T> *»M*»HBKi«Mi-*o 

(1) *|&9§Od s RNA^»fiHt«r^Ti-*^^^^lt> ik^ w«^Ko*a*ffiftfeo r 

*3&WOd 3RNAfl*ffitt*tt4^>^*^ d sRNA^fflLT^S? 
Od s RNA*4in-t^l4, ^^d s RNA^IiMtn^W^Si: L 
T«\ ft$I^d s RNA*e>#5£<Z>ft*Od s RNAt4jj5fl4 fcO-?**Ltf# fc|R5£ 
l±fc<. Dice r F> r/*lt ^ ^ MBD i 

c e rOiiF^>f>(t RNasellla. bfthVKd s RNAS^K^ A Vfrh 
^^^^S-C^-3-Ctiv> 0 £ fc, ftflgOd s RNA^f>#M§©d s RNA^ 

ttigE# 2004-3085904 
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^ RNa s e I I I a, b K^'f^MKd s RNA^K>^>»t #KP!5£(i£ 
*Lfcv>**ei*.wrfc MS*D i c e r <&*6\ E8I*«>E5!I#* 1 fBHROT 5 /»SSW©N 
**1llOT5 2 7 1 - 1 9 2 4 (iE^J^O@a^J#-^ 2 |B^m^@B^#-^ 3 8 1 1 

- 5 7 7 2) fc^rtsfcoa^f&ttAo * 8 *- ,f - R^i^e^i*-^ 4 ®*^ 75 ^mE 

yiJ*e>&S*<^ **v»liEfl*<&Efl#*3E*©^EW"C=J- KStLST^BftE 
?fl* lb (Dice r^H#) **v>{iEyiJ«ORyy#-^l 2iB1ft«>7 5y> 
mfflfr * * ^ »±EW*OEW#* 1 3 RIRwatiHEWC a-K«*i4T5 

y&E^J^kfca * (Dice r3£*fl0 rtTOzrsSfr&o 

ttEyiJawE^J** 1 6 lB«o^*E^iJ-e 3-KSiii7U MEW* 
(Dice rSE*#) *2>v>ttE?!]3W>EyiJ#-i§-l 8E*W>7$ MEfll 
& & vMiE^Jt^E^if^ i 9 &m<n&mm-z a - K 3 *t* 7 5 y BE?!!* e> * * * > 

(Dice r3£*#) 5J*W^$tL4o 
#5193 fcfcv* -CRN a s e I I I << <bKP A Z K> >f >£#tf C t J: 

m x. tfMiHt: is It & 3c£14^W 0 
[0 0 2 7] 

*$kW<09 V/^Sft*. #£R£tt$ftfcvv0*fl|x.tf, Wfid s R.NA*##U RN 
Sfc, ±E«l6**i-4IEffl-e**ttfJiET5yBjEE^I*avM±a*E5lll-*v>-c^ - 

*-*5feOE?iJ, «R*4v>lifl»y«aftEyiI P e r f e 

c t DBW&m) ^ f&^^^Kffii^^^E^J («Ix.lf. His t a gE?W 
) ^*vM±»a^^^^K^N5|dS«w#lniE^J*l»*^*^*^Kyy (#)*-{£> Fa 
ctor X a£^Jf ) £OT 5 y H*EW*tt*nLfc &#5&W«> d s RN A##ffi 
tt**-i-*^>^^K^#4*t*o ttE* L^tt* «FfcRfel±3*Lfcv>** % 

iratW^Jff 1 2X14 1 8fBtt^T5 yW«-ftS d s RNA^Hfttit 

dsRNACn-^^^o -r&fc^ *|&Wlwi3V^-Ctt«ffl-r* d s RNA53« 
<&L*m-?2>?>^?M*M1Rir2>Ztl l z£ *K BFfM<£>#5e^*£ d s RNA^iltS 
>t^-e|5 a ii#7E«S?^dsRNAIi, #fcR5£tt$*Lfcv>* f 0Ix.tf. »1 0- 

i o oiM^)ii> L<(i^i 5-3 ovumnnm, mzftt L < Mb 2 0-2 

5 <omM * 0>**5fe*>ft £ <& d s R N A S *i & ° 

IfDicerSSUff^ pH8. 5JJ)l±© h 'jX-IiW^tMv^^^^A^ 
«T-e«#1-* -i^i^ 4 r^#ft ^i:-2 0 r^^v^-rtLO^n^v^T & -e 

*&W<Dd s RNA$W*fiH4**r*-* TIB (2) £B4fc0ttflM&*etl 

#fcRjettS*L*v»tf*0Ilx.W\ RNA^jStttttS^f^^S 
iO^^/^R^*^*^. WCRSfett*^*^**- -tSBD i c e rS!l 
#hW«^t^> ; ^S> RNAifc*«t£*^r-*-* 

[0 0 2 8] 

HiiE# 2004-3085904 
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JM**^**^ «ilf7^-V03KV (AGA, AGG) ©tRNA^L^ 
M> Sfe^yn-fS/V (AUA) „ ^nijv (CCC) , n>f->> (CUA) <0tR 

[0 0 2 9] 

#&yn^-*-£;#^£^ *-W®MJ3-e£, «x.»fSB&2r8fl*9 9/2 7 1 1 
7f^>7V7fClBf©pCo 1 d^^-J^ff?)^. 

**^w»at*^W-«8»i:LTt4, ±IBD i c e rfI#^ftfit«LH^nt 
-t-^S-Z^? eg*.l;fg|8*£HH£9 9/2 7 1 1 7t^>7V«; HClB*© p 

Co 1 d^^^-T?*^*^**^*^** 

*^0JO^&^-«> tfUxff-tlBD i c e r^#l#£SeH-&iir£-K£v*T{4. 

cot ms*d i c e r^ft*M$^M^^fc, ^ma^ftxu zbtzmm 

*H^<Dd s RNA^»ffitt^tt^^>'^^S^i^S'^ v, " cl ^ TIB (2) 
&WL<Dmm&ft&*%-t2>* ^?S^ # K & £ *L & v ^*#] x. J4\ RNA^fife 

10 0 3 0] 

(2) *5&WO«Bm^*1£*^1'* d s RNA^Iif^m^&SkU 5 

«*ffl^fcRNA*j£iS3I:#8; 
#f&HJ©#7E<7>K£<ad s RNAMt^r^ffttS d s RN A^JPKM&il^ 

* W** LT(4. *&*Klfcd s RNAiMlitttfilt* *>©T**Ufl|#fclRjfett* < 
^ /nr/f ^ (Csp: cold shock protein) 7&*®)7Jn£ *l& 0 Wt* 

^ {4ifi^ij^^@E?u#-^ 9 iam?> r 5 y mia^J (ew*©b^o*» i o sb*<&4»e?!I t 

a - YZti&T\ SW.WM) Yff (Thermotoga 

ma r i t i ma) S^COC s pB?>/^I#ffMit'Ho 

mmC s pB^W^f^d s R N A*»ffittttt4 ^ '-^^ K i ^ 

IB (1) fBmo#^S?^d s RNAt4JSS*4 d s RNA^Iffitt^ttS^>^ 

mSE# 2004-3085904 
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9 WittfD i c e x^mW, i c e r **v*ttlMM>y a > V h D i c 

£ * V ; *9 « O R N A * 4E5t -T a % <7> ^ * *t tf # K « * < ^ * 

->ay^ yotr/ (Cspicold shock 
protein)««iJoiS3-H' * ■ * * **** 

rmotoga maritima) WC spB^^K^Hi. 
£SC spBr/^RNA«^«^"f, «*.tfRNA *>J 

-5> o 

[0 0 3 2] 

Sfcfc, $%i«)RNA^^I^Ii, fi«dsRNAM4«»f, &*d s RN 
A, «itfs iRNA^jSCUffltii^^o mm* iRNAM^tlt 
#Kl£5£W:S*LfcV^T7 RNA* a '^7-HfW^ » * t < ttfc 1 5 - 3 0 M 

ttSr^Si:^d s RNAO^^Cd s RNAMffitm^^^ 
Swd s RNA^W»0-00afeSr<SJi't*fe*. »i:RNAf»C^v>t»ftd s R 
NA©«tm:s iRNA©Mi:W^-^^i^»o 

[0 0 3 4] 

(3) *ftwo*ffic<effl$ti-*Jfljft* . 

(Csp-cold shock protein) WBCWilfl, K*U**>WBI# 
@B?!l) Sr^l"^-^ > # v'Jf^ (Thermotoga ma r i t i m a) ffl 

*»£©al&»fctt. d s RNA^iftt^tt^r^^Sl^/X^RNA^iS 
ttSrJ&i-a^V^^K^^^^^^^o «F5feOft$Wd s RNA?:«WH d s R 
NAWtt^W^^^StUli, Dice r ©ttft 

£L< RNa s e I I I a> b^^Cd s RNA^^r^^^^> 

/^WlCfMtiS, WlcRfctt**L*v*#«*.tf, -bfB (1) lSm^>D i c e r 
^S#: ^ID i c e r**^tt, TlTjRoy a > * ^ > > D i c e r <0 J: ■? fcflMbttR 
v»rK-C*o"C*AV^. SfkD i c e r^m«»^tit Ba«OE 

ffifE# 2004-3085904 
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?!)#-f-4Xiil 7 tl«l©T 3 SHEW* **v>J4ByiJftoBJ!l#*3Xttl 

6 sb«o*»ib9ii-c n - k$ ti* r 5 j mm* htzh* >;*?m*&tsmm®-?& o f 

»5i**V»ttai»yiaiByy Perfect DBffi^) . f&Si* 

>s*9Mmmme>9ymm mm* His t a g s^) , $>&^&%&.9>'*9m 

<DKJmmommm*&&1r%tztb<D%ffl Wxlf, Factor X aKW) 

1) ffilROD i c e r^#:*^'^^:$-^^^i6O«m : Sr^^-e^T^>iv^ 0 

-tf T3 RNA*"^7-tf> SP6 R N A# 'J 7 - WffU'fffl^^ ^ 0 
$«bi:^0««»^tTi4, ±12 (2) BftOfcflMfrfri&tt**-*-*** 
RN A»^Stt**t4 ^ d s RNAttftL 

fjdsRN A^®14«r*-r S * <Dm%9 RXO r /X(i««*S'frett 

tftS^>^ffcRNA^Mtt^t^^^^S^^ w ^®^ lt 

V #S^*$^>d s RNA^o»*oAv»jM»RO'/Xli-*i** 

}± 2 #£jt R N A W^jftRlB * W-ttt-^f * -5 i ^ ^ ^ & o 
[0 0 3 7] 

*mW<D®.l&yd(D-mm.t LTli, Slid sRNA^f>f, feid sRNA 

* 1 0 ~ 1 0 OIM, »* L < »i» 1 5 ~ 3 Otitt, «rC#4 L < 2 0 ~ 2 5 
s RNA^It^li:W*So 
[0 0 3 8] 

liRNAC^St'W^ff^c^^^tfeSo 

aw*? hi, _tiB (2) lamoiwws^ffitt**"*'*^^^^****- ^f£«m*s 

(C S p:cold shock protein) **#Jtfc«JHT^ K?«*©Rfll# 
^6fBtt©7 5 ^HB^*^***--* 7'Jf^(Thermotoga ma 
ritima) ft*OC s p B ^ So 

[0 0 3 9] A _ 

^(7)^7 h ^{4, #j£0SS0d sRNA^tSffiMt^, d s RNA^ 

* * "t & 9 y > <9 9Jk tf/H liRN A^Mtt^tt^> ^ 
iv 5o |ds RNAfrmm&*G*Z9>'*9%J&V/'X\±RliA&m%i&*m-tZ9l' 

^ituii, _Lte (3) x*mfbti?zi><D-t)mmi l z&m'e&z> 0 s&k* *%>w<d* 

y Klli, ±flj (1) |B«OD i c e r£JI#£££tt***fca<&«*fc*^^ v *' c 
*9 9.. RKA&&m&*m-rZ>9>^9Mt®$l<V&Z< 7 >* s RNAt^JSU 

d s r n A^itt^f t ^» ^ ^ f sr;/xii WMtt 

*tt4^>'^*fcRNA^ffittttt4#^«^»^ >; ^S^ Lt: 
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l±RNA<7)^j££f£'(jlK?T£-9 it^TiSo 
[0 0 4 0] 

hO-lit L."Ctt, S«ftd s RNAM^fjf, &Rd s RNA, 
mt-tfs iRNA^MJfflti-i^iS^f-nW^J. SR+yMi, ft 
10-10 0«**t. ffiKliftl 5-3 OIM, IWt L<{±&2 0-2 5^ 
Mod s RNAi^)St4»CW*4o 

ifmm 

[0 0 4 1] 

P£^£ft<2> k<OT?ti&v>o 

i^i;ov>tl±2 0 0 1#> h V -«fr^ T. 

* (T. Ma n i a t i s) ^V*^?- ^n-->^:T 9 4? 

7-a7;V|3)S(Molecular Cloning : A Labo 
ratory Manual 3rd ed.) £B4K4>3r&£ £0?-° 
[0 0 4 2] 

il^jl thfi*Dicer?)RNaseIIIK^>0|Si 
(1) ^k^-^? $ — <F)%$k 

1 2 7 1 - 1 9 2 4 «M«-3 8 1 1 - 5 7 7 2) J: ») HfcftSS** 

y-wr/^S@No. AB 0 2 8 4 4 9 -T?2r§i§£ft"CV>&m&B?lI J: *) > SB^J 

£-j£U WiOlIUo ±12^7^ 1 Ji. HtlRBftKp n I ©B»BW* 
i&M^ 9 ~ 1 4 fc, $e>Clib fi*D icer075^ m@B?'J (B?!!** 1 ) 
m#-^-l 2 7 1 - 1 2 7 7 K*S-*-**afB^I*«af»#l 6-3 6 i^o^DNAt 
tfc, ^7^^-2(4, MRfXH i n d I I I OlTO^Mf f 9 ~ 1 
4K. ?f,(:tl«S*D i c e r075/TO (BW#* 1 ) ®7 5/ tff 1 9 1 9 
- 1 9 2 4 KffiS-**a«ifE?!l&*»#-3- 1 8~36i:^o 0 
10 0 4 3] 

±B^JS^"9>fv-*fflv»-c. PCRtffcfc. PCRWElS^^aTWo 
-f-^t?*>, iSMDNA (fc h cDNA5'f7*7 U — , Human Pancreas> 
9%?*41r'#M) 2^ K 5^ l^lOXLA PCR buffer (**?/t>f* 
tt») x 5a< l^dNTPM (^*9/t>f *tt«) . lOpmol^l/?^- 
1, 10pmol^y7^v-2, 0. 5U«0Takara LA Taq 

**t») tiflx., «W**in^T^*«: 5 0 ^ 1 fc Lfco tfTBKJSfcfcT a K a R a 
PCR Thermal Cycler SP (^*?^*tt») C-t^U 9 4 
•C 1^, 5 5t 13\ 7 2*C 3fr* 1*M 9*'£'tZ>3 0*M *fl><OEJ&**T : bo 

[0 0 4 4] 

KJBWT'ik, nBLBWL5 M 1 «r 1 . 0 %T« p n-^y^««ac»H«U^o IfcBSftfc 
1»0»2 k b p©DNA75^ V h SrtftJMBl^J: i« • »*U 3^9 J -Kfc 
Jftfcfrfcofco i^y-^flJK^OlalJRDNA* 5 ^ 1 U «IIRB*Kp 

nl (**?'<>f*tt«) XtrWRBBH i n d I I I (^*9^*tt« ^21^ 
U 1. 0%7#n-xWii:J:H©KpnI-HindIIIiWittiil 
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U KpnI-Hindll I fEHbDN AKfrtfft. 
[0 0 4 5] 

&KSHfr&HI£ 9 9/2 7 1 1 7^07V ? 1> C0^j&fc$) 1 ~ 6 §S^co#ftKt£v>, p 
Co 1 d 0 8 NC 2"<* *-*fl«Lfco 
#K±ffip C o 1 d 0 8^**-*±SBKp n I-HindII iWNAIffrtl 

IBKp n I-H i nd I I I mttDN Aiffr fc»*U DNA?-fy-f a>*? h (* 

HJM10 9MKtU *W^|MEtR#*l. 5% (w/v) «flEO*^4:*tfL 
Big* (T^tfv'J^SO/zg/mlttf) ±-C£W£-£fco 
[0 0 4 6] 

llftcoDNABr^ffAStLfcy?;^ Ktt, SWBL 
i«ft*ii^7X< KfcpCo 1 d 0 8 hDi-Rfc Lfc„ 11^7^5 Kli> p 
\asmid P Cold08 hDi-Rk^ SSSii, ^15^8^1 IBi 
\t) »Stfrttifc ASH 8^«*flF*fc»r»»&»*tt'te > * - ( B *S8e*fc*o < if rp-jjl l T 
g 1#*1 +*^6 (SH»-*3 0 5- 8 5 6 6) ) PFERM P- 1 9 4 8 2 iLt 
»KS*itv>4. iOpCold0 8 hDi-R!i, Hhft*Di cer 75/tS£ 
#J (EyO#-^l) ©T^Uff 1 2 7 1 - 1 9 2 4c7)T5ymi5^J^= I - Ki"^>^@S 
?!J*<&tr:/9*5 KT**o «TIB^9^5 Kfr&S&liS**:*:"****** Pe r f e c 
t DBie^iJ. His t a gIB^J> MmzF actor X a Uyilfc^r Ltv>4, £R 
* y;t^R07 5 7 m@S^J^SB^J^<7>@5^iJ#-t 1 2 &|fe|B7!l*K?!l*tf>E?!J#-§" 1 3 

[0 0 4 7] 

(2) »»Rtf#ab u f f e r&i$X~<n^>-7frmn 

±m (1) -eRRtfcpC o 1 d 0 8 hD i-R^V>t«BL 2 1 *3&«<E!ft 
U f©f S 1 . 5% (w/v) »JKO*^«r^trLBJ#ilil (7^^'J>5 0 
« g/m l«£tr) ItftfHfc. 4tLfcaaz-^2. 5 m 1 OLBtMi (7> 
^e/r/5 0/ig/ml^tf) KRIL, 3 7tU-««*Lfc. - 1 0 0 m 1 

co m l b itife «m l > 3 7 r -ctt&mwa t l * 0 itrifi^*^. 1 5 v K&m. l 

^^^^^-^-fltiOfl-nafcHfcR, IPTGt»»«l. OmMtiSi^ 
H«lU *<Bi f 1 5X:-C2 4B»B*«L-r»a«t»*-**:o *-coM^£ jt^ltK 
it)**, 5ml^»K«#»«[5 0mM bV^-ttRRt* (pH7. 5), 10 
OmM «*ffc"*- b'JfA, 0. 5mM EDTA, l%Triton (h7^f X- 
10 0> ImM ! /ftXWb-V % 2mM 7x-W ^^7*^7^7^ 
K] fcS«»Lfco «*»*#^ J: U (11, OOOrpm 2 

[0 0 4 8] 

fl & O o 

lm 15H>N i -NT A agarose (*7*'-'ttRi) 
CbufferA [2 OmM >U (pH7. 5) > 1 OOmM 

hU«7A N ImM Vf-t^V'f >-^K 0. 1 % y >X- 1 0 0] ilOmlS 

flnU 1,5 0 0 r p mtWMl, _t}fr * «l* L "C\ filml <Z>»JB* 

-v*>f *--ca^**»cii»Lfco -ecot£> ioiK^w^g^ff L^ti*^ 1 5 

mm«)A7A|:MU 5m 1 cob u f f e rAt2@MU» 5 m 1 cob u f f 
erB[2 0mM b'J^-MM (pH7. 5), lOOmM Mtb'J7^^ 
ImM yft^V-fb-^K 0. I%h9-f h > X - 1 0 0, 4 0 mM >f 5 
] -CRHfefcifeifrBL 5m 1 cob u f f e r C [2 OmM H^-tfW (pH7. 
5) „ 8 0 OmM ttfttl-'J'JA, ImM 5>f-**W >->K 0. l%>7>f 
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X- 1 0 0. 4 OmM -f 5 , ^T5m 1 <Db u f f e r B"e*»*ffV»B 

[0 0 4 9] 

3 m 1 O b u f f e r D [ 2 0 mM h 'J * ( P H 7 . 5 ) , 1 

OOmM ImM ^ft^V'fb-^ 0. 1 % h 7 4 h VX- 1 0 

0, lOOmM >f 5 ^V*-;V] -e^m^^^ffoTto 500ml^buffer 
E [50mM hVX-immWM (pH8. 0) , 1 OOmM Mth'JfA, 0. 
5mM EDTA. 0. l%b'J >>X- 1 0 0, ImM yf tXl/^ h-JV]_« 
fcfrfcv^ ^©ft, -frn'Jnv (7 5 3'/ttS) *JBv*Tfc 1 0«3! -C*«S*fr*ofc 
o dOffl$liM-9->'7 p JKD-^^ov^-C 1 0%SDS^'J7^V;V75 K^VS^MK 
5^1^7 6, 8 0 OWtt^ClW^w^R©^ WBS^o 
3it>^H:ov^tAnt i His HRP Conjugate (+7^ 

[0 0 5 0] „ ^ 

SfeK±B*fttttbu f f e rDWiSBIt, bufferE 

1 • b u f f e rFtfflv»fcj|tf [ 5 0 mM hV^-Miift (pH8. 0) , 1 
OOmM tjbth^A, ImM SMtr^*~>*A, 0. l%h'U>X-100, 
ImM yf^l'^ — ^^^^H^V^/H I 

2 ' buf f erGWfcM [5 0mM b'^-tti®® (pH8. 5)^1 
OOmM *frft*'>'J*A, ImM SMbv^S/* A, 0. 1 % > U h > X - 1 0 0 , 
ImM *J?-*X\"< h-fr] -~9Z"*9W>'7fl'I I I 

3 : b u f f e r H*JBv»:fcS8#r [ 5 0 mM h V (p H 8. 8) . 1 
OOmM Mtf'^A, ImM atffev^*?'* A, 0. 1 % > U > > X- 1 0 0 . 
ImM yft^V^b-^] -^^^^It^^HV 

[0 0 5 1 ] 

2 d s R N AfrMfe&OWlfc 

(1) 

±R3EJiflll- (2) ti»L^;^ W^StV^V I - I Vi:ov>tf©D i cer 

if, M^CfflV^clft^i d s RNA(J, Tu r b o S c r i p t T7 T 
ranscription kit (GTSttI) *fflV>T. ^^Df3;H:to 

1-&fc>*>. ^7^?KpQBI 125 (Quantum Biotechnologi 
es Inc. Ill) i:#A^tv^Red-shif t Green Fluore 
scent Protein (JaTGFP Kl"**^ (@B^J^I£ 

^#-§•11) £ov»T.» 7*7^? KpDON-AI (^fc^M^-tfcSO t#XL^pD 
ON-r s GFP^iltU ie^iJ^O@B^J#^ 7K*^T 7 -fu*- 9 4 ofe 
^7*7'f-7-3 i:IB^J^Oia^J#-^8IB«0^7 9 9-f-7-4 ^rfflv^-CPCR^^ffv^ 
JHM»*#fco 2 aMRDN A T7 RNA polyme 

rase * J: & R N A-frrtEJ&fc «t ■> *& 7 0 0 b p ©I? <?> d s R 

N A ^rfiicLfco 

[0 0 5 2] _^ 

±1577 ^-CUt Lfc d s RNA 1 M g, ±IB (2) ^ilt^^ W^«t>7°;V 
1^1, lOmM ATPII 5 0 mM l^^^^fAUt 1 /< L 5 

XKJSMW («€-*L-r*L*«Ht«fKfflv^«lff»W5 <gilL/;^) 2^1, 
nuclease f r e e**inix.t\ £fi£ 1 0 /£ 1 tU:i©TOIi:L/;o 
[0 0 5 3] 
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ttz, iftmoD i c e r (GTStfcl) O^tis Dice rl£fitf&2 ll 1 , & 
JdsRNA l//g> lOmM ATPil 1 // K 5 0 mM Jfifl:^* ~>* A» 
$1 0 . 5 fx K #JRORl&Jtt*iS 4 // K nuclease free Tfcfcin 

x.T> 1 0 ju 1 tfco 

[0 0 5 4] 

•y;vm»tbx xfy-)A7ov^ Kfc*a*fefc#LT#ltfMto<DiiB**T&ofco * 

[0 0 5 5] 

(2) iSttig 

±R (1) T?P*L*:R(StftO»tt«Jfe*firVV RNa s e I I I Y*4V9V*9% 
^CTtfttttft. ^ etc, 4HBM»«t+»=*»t**3fett^wrt*»"t*/i*. »® 

fzo #^^>/^K-9->^;vi i I, ^w^St>^nv^^ti±, 4 

•CfilffftlbtfK- 2 0 , C'R#^v>i* *LO»^^^v>"C<>l&BRD i c e r tm C^C§ 

[0 0 5 6] 
[0 0 5 7] 

H»J3 d s RNA^ii^.-y f ^^« : #-r^H^ i w^it 

(1) d s R N WK#4t 4 tttltt 4 fcft I:, 1**l*-C*lMfrfr«tt 

-^6!B^OT5ymBB^J*^-i-^^--^h** (Thermotoga ma 

r i t ima) £j*<9C s p B * W^Rt*^^ v>*9% t U«v>fc, 

T'nr^f > t'fxv^ (Protein Science) 181, 3 9 4- 
4 0 31 (1 9 9 9) R*<D:#ttTMWttLfco 
[0 0 5 8] 

( 2 ) -9--^ • -7ijf ^vft^C spBOds RNAM^M 
Cs pBfcifctnbfc^Od sRNA*«l^4fiWJ:o«SUo 
■Tftfc*,, hDi-R*lftU«^, (2) 

ff^^;v 1^U±E (1) -CilUCspBilft 

d s RNA l//g> lOmM ATP** 1 1 , 5 0 mM £fl:v$r*5/* Afcfc 
1 ft K 5 xRfB«««t [ 2 5 0 mM h U * -tt* ( p H 8 . 5) „ 500 mM 
PJ^A, 0. 5%TritonX-100> 5mM DTT] 2 M K £*U-n 
u c 1 e a s e fre eTjcfcjta^T, §f t 10// U L*r 0 4fc 

r&IiOD i c e r (GTSttI) Mm®. 2 it U C s pB« 1 ^ K 

i^SdsRNA 1/ig, lOmM ATPIf 1^ K 5 0 mM *frfhT$' , *->* 
A»?fc 0 . 5 K ftlO^« 4^1, £*Lfc nuclease free* 
S-tJnx.tr, #4^10^ 1 i: Liz%><D*KJfcWit Ltz a 
[0 0 5 9] 

mM\^izC s pB?>'**%<Oi&mifeWkfe-?9- 2ng/^K 18. 4ng//il 
. 9 2 n g//z 1 ^S^CiSDU fcaSapOSWfOa^ Vn-^/fc UC s pBWf 
WMSlOmM 'J>l*'Jf (pH7. 5) £ 1 /u 1 miiLtZo 

[0 0 6 0] 

J2LL<DRlS**II»U 3 7tT?17t|«f, 5a* 1*1 5%#V7*y*T5 K 
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It^VtTotal Lab ver. 1. 11 (Nonlinear Dynami 
c stt») ^i^MW^r^ioT, ft 2 1 2* 1/tfKOd s RNA^»W©5fe*«rfr 
fcofco WIRD i c e rXCRNa a e I I I K-* 4 > * ROV^tLO 

[0 0 6 1 ] 

■$%t>%, C s pB^Mt»tSifct, WD icer> RNasell 
[0 0 6 2] 

(3) j. ^ . 7iJf^ftK s pBORNA^* 

RNA i fci3\/>TM\ d s RNA*-fr*i-**:*^RNA^*«?i&tt*«Jlk-f4ifc 
fcfU-C^S toji* leafed t-*h)!f-v>Jf^fi*Cs pBORNA^M 
a*^Lfc„ *f**iit, T7 RNA^'J^-t^^MU- RNAM 

V RNA^'J^7-l?i:USE?i*@^tfco #feKi9WLfcT7ynt-^ 
-ttt*pET16b (y/N'vx yttH) KEBI*©EBI#-9- 1 1 E«OttafeK5!l«r* 
•f £ r sGFP»mSAUW5 KtHflDNAt Ul ^ gs 1 0 X T 7 R N 
A#IM t7--tfffl*t« 2/iU 5 0mM DTT 2^U R 

Naser/K^- (^*5^*tt«) 0. 4^1, 2 5mM NTP 2^K 
T7 RNA^'J^7-lr (^*7^MtttI) 1^1, CspBlS 1 // 1 , i tl 
^nuclease f r e e**HDx.TMt 2 0/i 1 iUt«t»S«fcU 3 7 
tt'4«£^^o fc****«"CC s P B^^^ROilltt»iKT?9 Ong/ 
» U 1 8 0 n g/> U 4 6 0 n g/// 1> 9 2 0 n g/,1 1 ? K*UnU ** 

»M©3>fn-JVtltC spBOl«»ib* 1 OmM 'J >Hfc* 'J *A 

itt(pH7. 5) *i/* i*HjnLfc« 

RfSm^-9-^^2^ U:, 10XMOPSl»(2 0 0mM MOPS. 5 0 mM 
ftit>V-7A, lOmM EDTA, lOmM EGTA) 2^ U *M7;Vf 
tK 2/i 1, K^Wb*^A7U' 9 /£ 1 Xtfn u c 1 e a s e free* 3 

HOxioading buffer 2^lWC, lXMOPSIWti 
fy^Aynv^ Kt^trl. 2 5%7#n-X^>l'fcJf!v»Tm&^*f^ 5 HTfcort:o 
W;V^Total Lab ver. 1. 11 (Nonlinear Dynami 
csttl) KXZMWLMffiKXvX, T7 RNA* s 'J>7-^:iot^tL/;mR 

fco C s p B©*UP**»4 6 0 n g/^ 1 £l±»»^. ^»1:^«B#^^ 

*©*&2WBl.t^ ?^:92 Ong/;/ 1 *JoL.fc*fr*±»3ffif£*& C fc#WBT?S 

[0 0 6 3] 

( 4 ) -y--^ > # . v'J 7M ^E&5fcC s p BCOd s RNA^« 

^ . T'jf^-rfiK s pBWd s RNA#jftfc*t1-*fl£#fcov»-a*ft 

Ltzo *&mmzts\*xK. nnm- d) tisu;dsRNA«iiiwt 

t-o RNA^O^i:^V^(i, Tt5lE<^T u rboScript T7 Transcr 
i p t i on kit (y-V^^^-^rAXtil) */Bv>T\ tO«tt^fa^ 
fctfcofco fcis, i^i:»L/:C s P Br/A^f«ii««t9 0 n g/,* 1 

1 8 0 n %/ tx 1, 4 6 0 n K 9 2 0 n g//* 1 Cfti^CU fc*Sn©» 

^avfn-A/atC s p B«3l«at«U*i 1 0 mM 'J 'J ( 

pH7 5) *1 M l&LiZo 3 7 V, 4 BSWgJfc&fc 1 /< 1 <£>DN a s e I £«L 

3 7*Ct?l 5»IIRJ&Hfco iORlfc«E<0 4 0«#**1a£ 1 ^f^^yo7>f 

ffiiE# 2004-3085904 



#0 2003-342126 



i> : 14/ 



7 RNA*V> ^—efcioT-frjftSflfcd s RNA^SeSfcfr&ofco ^« v> 
[0 0 6 4] 

4t)*>^ »J2 - (1) T'iILf:dsRNA^ffliH//g^ 10 XT 7 RNA 
^ 7--tlt« l//K50mM DTT l^KRNa 

s e-f>litf^- Ji-tta) 0. 2//1, 25mM NTP T7 

RNA^'J>7-fe* (^7^tttS) 0. 5/<l, CspB»« lAiKttt 
£ nuclease ire e 7K**nx.T$F»* 1 0 ,/ 1 t Ltz & 0*RJS*fc U 3 7 

ng/^1, 1 8 0 n g//i U 460ng///l, 9 2 0 ng/^ l^^HCU 

te^imo^o n > hn-^tucs pBo»«a»«t*4 i omM y V * 

I»«*(pH7. 5) H^lttUo^t^MCDNasel 

OInI±«^ifco C s pB«f#9 2 0 n g/> 1 &.tO»£\ IE¥M» 

10 0 6 5] . u 

a±Oi^, CspBMWCtt^^^ T7 RNA#'^9-tCi 
*<g«i»** J: •)^<»'b its ifc**We>3&»i:«:o/io i«li> 1*«RNA^4 

[0 0 6 6] 

^J&#!l4 t. hSSfcD icerOPAZ + RNaselll K^>f'/©*S 
(1) ^51^ 9 9 — 

SE«^@e^iJ#^llE*^t: M£5fcD i c e r y MSc^N^SSHI! i *> T 5 >>B* 

6 7 9- 1 9 2 4 (Mft2 0 3 5~5 7 7 2) i^i^J^fKtimS^fc 

$ ^ .y-y;r/^|No. AB 0 2 8 4 4 9 t?<&W $ tLTV^^IE^J i WM 
^(DW&m^ \ 4X1^1 5 |B«0**1B9!I ^"^9>fv- 5X1^6 *DNA^« 
«T?<frJ8U tttKtOHlUc _tia^-/9-fv-5(±> iSHHtKpnIOBtE 
Blfraa**9~l 4C, HCUS*D i c e r«7$/WJ (BB7!l#* 1 ) OT 
6 7 9-6 8 5 fcttMi-r&flUMByO 6 ~~ 3 6 Cfc^DNAt 
* * o 4 fc, ^JftT^'f 6 (i. «UR** H i n d I I I ©BBWEBI fc**** 9 - 1 
4 fc, ?t)i:thfi*D i c e rOT^BfeE?!] (EE?fl#-t 1 ) ©T^iff 1 9 1 9 
- 1 9 2 4 Kffimir2>)&minZ^ j &^l 8-3 5 K%0 0 
[0 0 6 7] 

_LlB^^"5-f PCRtffofc. PCRORJS^#*^T^To 
1-&;b*>. tlMDNA (tfcDNA7^7'J^ Human Pancreas. 
**?y<>f *-*t») 2/iK 5/.1O10XLA PCR buffer (* * -7><>f * 
tfcUD . lOdNTPH^ (^*9/<>f > lOpmolW^fv- 

5, l0pmol©^i7"5^-7-6, 0. 5U»Takara LA Taq (9 * <7 
s^sf *#M) «B**inx.t:£l:* 5 0 ft 1 t Lfz 0 fifiBRJ&ifcfcT a K a R a 

PCR Thermal Cycler SP (^*9/Uttt«) 94 
C 1:53% 5 5"C 155\ 7 2C 35-* 1 ^;vi:i"S 3 0-*M * JKaRJfc&^Tfco 

fee 

[0 0 6 8] 

trlfiE# 2004-3085904 
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Eu&fcT&~ mKBWL5 M 1*1. o%7#n-^mMicftt^o nestLfc 

gM2. 7 k b p©DNA77^ y Y $ EPR • ««U 

K p n I (* *tt») X^WIKlf^H i n d I I I (* * ?'t>f *tt»D T 2 

?WttU 1. 0%T#n-*m^M)££ HOKp n I -H i n d I I Irl«*#lffl 
fflftU Kp n I -H i n d I I IflHfcD N AfBfJt &#fco 
[0 0 6 9] 

1 - (1) -ClSUpC o 1 d 0 8NC 2^*-£±IfiKp nl-Hi 
ndl I I«ftDNAWM-*fM"*il«U^I*tfflv>*:«)i:RUlWIR»»"T?«I»fU 
m >HMWlbfc«>«5*P*U ±12Kp n I-H i n d I I I «flSD N ASlfM" L 

l*/a>R*S»2 0^ 1 ^V^«IJM1 0 9*3B*ME*U *<oWWmfo* 1 . 
5% (w/v) »JK<0*5e*^trLBJ&«l (7'/^'r/5 0^g/mlttr) ±T~3iW 

[0 0 7 0] 

„ KtpCo 1 d 0 8 hDi-ASI tit. mm??** Ktt 

plasmid pCold08 hDi-ASU^, ^15^9H 

26Hi>) attff Btft A*«fiD»»*W!flB»f WW^WK-t > * ~ ( B *H3e«*o < if 
TtrmiTB l#»l+*»6 (»«#■!§■ 3 0 5- 8 5 6 6) ) CFERM P-1953 

6 i: LT^ft^tLTV^o £<7>pCold08 hDi-ASIli, t b i c e r 

-r^m^ie^j (SB^j*o@B^ij#.-i- 1 6B«w>tt*Eau eya#*i 7iB«oT5/*E9ii 

) £-£-tr7:?*5 FT^Jo tulS7 p 9^^ K^e>3&a$*fc^>^^Kt±N P e r f e c 
t DBIS?!k His t a gBS^J. ffCFa c t o r X aEJS**tTV>4. ^ 

[0 0 7 1 ] 

(2) »S ^ 

_hlB (1) tiSSLfcpCo ld08 hDi-AS ItffiV^ifBL2 1-Co 
donPlus-RIL strain (X h 9 *y->tt«) , Rt) t *IlBL2 1 % 
ff^t, -etL-P*L-€-O^Kie3ft#* 1. 5% (w/v) «geo*^*^'tp lb«* ( 
7>^->'J > 5 0 a* g/m l#tf) ±-e£W$^fco 4tU3n=-*2. 5m 1 
B (7>^'J>5 0j«g/ml*tr) K«U 3 7tt?-»««Lfc. 

10 0ml «!)|?ILB*ilKtt«U 3 7 TC-WSflUftJIB 4 Lfco frlfi^«^ 
1 5tl«U^^^-^-^l 0^P3SHL/:t, IPTG***ftl. 
OmMtCftAi^tC^JnU 1 5t1?2 4l#|l||*«LTftS«Si$^. 

5ml <0*BJJ&flfc#*8t C 5 0 mM h U * _( P 

H8 5) , lOOmM ttfttb'JfA, 1 mM 0. I%h7>f 

h>X-l0 0> ImM ytt^Wh-^, ImM 7x^^*7*^7 
K] CSHSL^o jfi#»«#fc J: v W#*W*U (1 1. 0 0 0 r 

pm 2 053*) Ki 0±»O«lffiiRi:tJfciftfc^*U)to 
[0 0 7 2] 

JifB_tWO«lffi#t i5m 1 ^v^$f,}:-7t;V*7ACJ:^«I*ftT©J:^ 

^t^^ flSttLtlml^Ni-NTA agarose (*T$*>tt«D 
HbufferA[20mM h V ^ ( p H 8 . 5). 100 mM mti- 
HJ^A, ImM yft^VO-K ImM =fiflsv^*'>£ A % 0. l%>5<f b 
>X- 10 0] * 1 0m 1 8am U 1 , 5 0 0 r pm^WML, _h«f* 

H^LT, ftlml <Dmm*®WLtzo IMW^ *>Sfg£L*:&5m 1 0±itt£«L 

tbiE# 2004-3085904 
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iwiL/;fffi* ^ 1 5mm©*5AC**U 5m 1 Ob u f f e rA-C2|Ht» 
Lfco ^:5mlCbuf f erB [20 mM hVJ*-£IM*Wtfc (pH8. 5) . 1 
OOmM tt-fktb'Jf^ 1 mM ^^V^A, 1 mM 5>*-** W h 
0 l%h9-f h>X- 1 0 0. 4 0mM W * ^V-*] -CWIBSrttMMft, 5ml Ob 
u f f e r C [2 0 mM HJ (pH 8. 5) , 800 mM mti~ h V 

ijA, ImM a-ft^^S/frA, ImM 0. 1 % h 9 -f b > X 

- 1 0 0, 4 OmM *V-;l/| „ iV>T5ml Ob u f f e r B"e«E^*fxV>B » 

[0 0 7 3] 

mm&. 3mlObufferD[20mM MJ * -i&TOM ( P H 8 . 5 ) , 1 
OOmM tt^th'J^A, ImM Iftv/^^^A, ImM m^Wh-^ 
0 l%h5>f h>X- 1 0 0, 100 mM >f 3 ^-/l/] "Ci&fflftft&tro *:<, 

500mlObufferE [50 mM b V * -:&m^« ( p H 8 . 5 ) . 10 0 
mM ttftth'^A, ImM M^n^^A, 0. 1 % b V b > X- 1 0 0 , lm 

*tifc»fc:ttL;fcfc£%, «IBL2 1-CodonPlus-RIL strain ( 

^itUfflV>/;t>^VWil5ll 4 4, 0 0 0^U5C 

B L 2 1 0^(i> El$* W^RO/tV K(iiltl4*o/:o 
[0 0 7 4] 

(3) d s RBAfrmm&<VMfe 

±tmmm4- (2) x-mmhfz^y^^^yf^^^r, ^i&fl 2 bb*^^ 

^Od s RNA5MPM&te*a05£Lfco 

0^»«Ig£*U RNa s e I I I K> >f 5"<* Jtfc P AZWfcfc'frtr* ^ 
*Hfcj3V»-C& d s RNA3W»fiMt3&*i*B*^o 
[0 0 7 5] 

;^St>y;i/*?fcfe, -£0&. £ffl^Wi#$-*Sfcv>$iftflJ*6!IU Xtf 1 0 EHfc« 
Lfco 3Vfn-^fcLT**Wl- (2) tpSURNa s e I I I V* 4 > 

PAZ + RNaselUK^ ^^'//^IW, Sflfit • 1*3? * 6 I, 
1 OIHfc0 3SUfefl«ffitt*ft}IUv^. -2?, RNa s e I I I K>-f 
g^o^Tli 6I« • M#*"CflHttt?6B$^o iOit^?>. RNasel II 

[0 0 7 6] 

(4) 5-it:f4t*a?i:ov>tOtW 

±tmmm 4 - (2) tiiL/^^^st>^w:ov^, 

•r**>t.. HSfcflU- (2) T?p»L;fc 1^ 1> 
3-eplUCspBit l^UiRiftSdsRNA l^g. lOmM ATP 
1 A< 1 > 5 0mM :frfb^*->9A?&ifc 1 a* K 5 XK^MffK [ 2 5 0 mM 
bU.*-8HR (pH 8. 5) „ 750 mM UMk^h'J^A, 0. 5%>5^>>X- 
100, 5 mM DTT] & 2 ,« K CltU* nuclease fre e 7jt£ftlx."C. # 
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ItlOuUU^WttUo CspB?W^I©ISimi«t9. 2n 

g / « k is. 4ng/^i, 9 2 n g/ja lfcaraJ^fc^irau aft^iraofc-fr^ =* 

V Fn-;vtUC s pB«IW?£'C^J 1 OmM 'J ^m^'J (pH7 
. 5) =£r 1 ^ 1 ttt'to 

iiy;^Total Lab ver. 1. 11 (Nonlinear D y n a m i_ 
c stt*) Ci^lflflf^^t, ^7 2 1 V*^ KOd s RNA^Il^f^fi 1 

f *%(Dh$k. PAZ + RNaselll Y* A > 9 Z"<9 ROft-frKfcv^T * . C s pB 
ffify K X Z> d s R N A ©^j|f©lR!±«t § fco # K 9 . 2ng///l 0|trt:T^ftf 

[0 0 7 7] 

■ftzlD%, Cs pBU, RNaselll K-* V £-§rfr^l!L £&^ii^#ll!J<^ 
M£*D i c e r <7)\^-ftlK&^Xi>Z<Dd s R N A^iit J i i I 

tz 0 

[0 0 7 8] 

MMW 5 

$f§iOH ffi^RNa seHIF^ >^^^f tfflV^iIL/;s i RNAO 
RNAT^^^^^-C^ttb/co 2*PIU Lt, TfrJROD i c e r (G T Stt)_£fflv> 
tz 0 dsRNAMioltii, m^m^±M^Mm2- (l) IBmo^rfe-r'^ro^o 
i"£:b*>, 1 - (2) lam^RN a selUK^ yWm&tflz-fiMVD i c e 

rtlOW^t, dsRNAlO/igf^ 3 7t:. 1 8 m$XWW L£o - fib <0 
WWf Wis 4-RNA Purification Column 1 > 2 ( G e n e Th 
erapy SystemsttS) &iv>t«SL, Zfih *&T<DR N AT frOtNBfc 

[0 0 7 9] 

siRNA«A^n2 4HrW:2 9 3|»^ 1 0 % F B S is J: 1 
%penici 1 1 in/streptomyci n £#tr D -MEM^l (S I GMA 
1±») -e®^fi (eel 11: 5 X 1 0 4 ) 24wel 1 J^V- Met -I&CO2 
>f >^a^-^-rtT?*&«L7to &8 0%3V71/VM:4o/;«5 0 1 <0*SJfiL» 
W3u lOTransIT 293 Transfection Reagent ( 
*UniU *L<«#Lfeo iSf5«iU 0. 3^g»pQB 

125 (^*9^>f *1±») *Jn;lT, n^^rMiu 5^m^at?jfettbfco 

4 /( 10Trans I T-TKO^I^i)Dx.tl^^« L, IiB?5WL/:. 
*£fc±ffis i RNA* 5 0 0 n giraxT«**»£?S*l]U 5^1StMl, itL* 
DNA/s i RNA#«iLfc. Wei lfOl 0 % F B S *^tr D -MEM^i* 2 5 
0 fx 1 P44J:^ tc«gljnb^"bOK:. DNA/s i RNAteiRfciTrU We 1 1 F*0* 
ifrW-Kfc* J: fctffc o fco *3t3> hn-^tU, 0. 3^/gCO 

p QB I 2 5«*»Ufe^ $fcjftm*.©*4rini^^*>0*ra«FK:ff«:ofco 
HCO2 >fy^i^-?-rt'e2 4^fP^#L^o i^IMFACS Vantage 

h > • f-f y *>v>tiM) »fc7D-t'f >^ m;-k«u (d 

NA) ©*t*Xlfcfc©Wt4DNA/8 i RNA»*t*ALfe*^WGFPfta 
[0 0 8 0] 
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[^1] 

ayhP-;v mmu) 8.0 9 

3 yhc-;K^?^) 1331.44 
^y/<?|ty//H I I 14 - 92 

HTKRD i cer 7 1 • 57 



[0 0 8 1 J 

^HifRNAf«-otv^ 0 RNa s e I I I K^^^fi:io 

-C#£*l& s i RNAiJv ftiJRD i c e r i^RNA i^hHtrSr/FU TfilKD i c e r 

&±<DZtfrb, 2MPJ<75RN a s e I I I K> >^ >/^g^RNAW^© s 
i R N AlSCtffl t^b ^ i i: «Et I 

[0 0 8 2] 

*§&W^£ >9#5E<£>ft£<£>d s RNA££J£-T& d s R N A:frli?S14£;f 1" * * 

d s r n h^<D^m^M^mw/y.\t r n A^M^ft^m^ *ta <> £ ^ wipji 

<Di$fc<D&2<Dd s RNA^^OEii^S.^VXfiRNA^'ISji^^ffiiM^it 
[0 0 8 3] 

SEQ ID NO: 3; A gene encoding human dicer mutant 

SEQ ID N0:4; An amino acid sequence of human dicer mutant 

SEQ ID N0:5; Synthetic primer 1 to amplify a gene encoding human dicer mutant 
SEQ ID N0:6; Synthetic primer 2 to amplify a gene encoding human dicer mutant 
SEQ ID N0:7; Synthetic primer 3 to amplify a gene encoding red-shifted green flu 
orescence protein 

SEQ ID N0:8; Synthetic primer 4 to amplify a gene encoding red-shifted green flu 
orescence protein 

SEQ ID NO: 14; Synthetic primer 5 to amplify a gene encoding human dicer mutant 
SEQ ID NO: 15; Synthetic primer 6 to amplify a gene encoding human dicer mutant 
SEQ ID NO: 16; A gene encoding human dicer mutant 
SEQ ID NO: 17; An amino acid sequence of human dicer mutant 
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SEQUENCE LISTING 

<110> TAKARA BIO INC. 

<120> The protein which has dsRNA decomposition activity, the dsRNA decompositi 
on method and the RNA synthesis method using the protein which has nucleic acid 
binding activity 

<130> T-1855 

<160> 19 

<170> Patentln version 3. 1 

<210> 1 

<211> 1924 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Lys Ser Pro Ala Leu Gin Pro Leu Ser Met Ala Gly Leu Gin Leu 
15 10 15 



Met Thr Pro Ala Ser Ser Pro Met Gly Pro Phe Phe Gly Leu Pro Trp 
20 25 30 



Gin Gin Glu Ala He His Asp Asn He Tyr Thr Pro Arg Lys Tyr Gin 
35 40 45 



Val Glu Leu Leu Glu Ala Ala Leu Asp His Asn Thr He Val Cys Leu 
50 55 60 



Asn Thr Gly Ser Gly Lys Thr Phe He Ala Ser Thr Thr Leu Leu Lys 
65 "70 75 80 



Ser Cys Leu Tyr Leu Asp Leu Gly Glu Thr Ser Ala Arg Asn Gly Lys 
85 90 95 



Arg Thr Val Phe Leu Val Asn Ser Ala Asn Gin Val Ala Gin Gin Val 
100 105 . HO 



tBiE#2 004-3085904 



#H 2 0 0 3-3 4 2 1 2 6 ' 2/ 

Ser Ala Val Arg Thr His Ser Asp Leu Lys Val Gly Glu Tyr Ser Asn 
115 120 125 

Leu Glu Val Asn Ala Ser Trp Thr Lys Glu Arg Trp Asn Gin Glu Phe 
130 135 140 

Thr Lys His Gin Val Leu He Met Thr Cys Tyr Val Ala Leu Asn Val 
145 150 155 160 

Leu Lys Asn Gly Tyr Leu Ser Leu Ser Asp He Asn Leu Leu Val Phe 
165 170 175 



Asp Glu Cys His Leu Ala He Leu Asp His Pro Tyr Arg Glu Phe Met 
180 185 190 

Lys Leu Cys Glu He Cys Pro Ser Cys Pro Arg He Leu Gly Leu Thr 
195 200 205 

Ala Ser He Leu Asn Gly Lys Trp Asp Pro Glu Asp Leu Glu Glu Lys 
210 215 220 

Phe Gin Lys Leu Glu Lys He Leu Lys Ser Asn Ala Glu Thr Ala Thr 
225 " 230 235 240 

Asp Leu Val Val Leu Asp Arg Tyr Thr Ser Gin Pro Cys Glu He Val 
245 250 255 

Val Asp Cys Gly Pro Phe Thr Asp Arg Ser Gly Leu Tyr Glu Arg Leu 
260 265 270 

Leu Met Glu Leu Glu Glu Ala Leu Asn Phe He Asn Asp Cys Asn He 
275 280 285 

Ser Val His Ser Lys Glu Arg Asp Ser Thr Leu He Ser Lys Gin He 
290 295 300 

Leu Ser Asp Cys Arg Ala Val Leu Val Val Leu Gly Pro Trp Cys Ala 
305 310 315 320 

aJH#2 004-3085904 
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Asp Lys Val Ala Gly Met Met Val Arg Glu Leu Gin Lys Tyr He Lys 
325 330 335 



His Glu Gin Glu Glu Leu His Arg Lys Phe Leu Leu Phe Thr Asp Thr 
340 345 350 

Phe Leu Arg Lys He His Ala Leu Cys Glu Glu His Phe Ser Pro Ala 
355 360 365 

Ser Leu Asp Leu Lys Phe Val Thr Pro Lys Val He Lys Leu Leu Glu 
370 375 380 

He Leu Arg Lys Tyr Lys Pro Tyr Glu Arg His Ser Phe Glu Ser Val 
385 390 395 400 



Glu Trp Tyr Asn Asn Arg Asn Gin Asp Asn Tyr Val Ser Trp Ser Asp 
405 410 415 



Ser Glu Asp Asp Asp Glu Asp Glu Glu He Glu Glu Lys Glu Lys Pro 
420 425 430 



Glu Thr Asn Phe Pro Ser Pro Phe Thr Asn He Leu Cys Gly He He 
435 440 445 

Phe Val Glu Arg Arg Tyr Thr Ala Val Val Leu Asn Arg Leu He Lys 
450 455 460 



Glu Ala Gly Lys Gin Asp Pro Glu Leu Ala Tyr He Ser Ser Asn Phe 
465 470 475 480 



He Thr Gly His Gly He Gly Lys Asn Gin Pro Arg Asn Asn Thr Met 
485 490 495 



Glu Ala Glu Phe Arg Lys Gin Glu Glu Val Leu Arg Lys Phe Arg Ala 
500 505 510 
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His Glu Thr Asn Leu Leu lie Ala Thr Ser He Val Glu Glu Gly Val 
515 520 525 

Asp He Pro Lys Cys Asn Leu Val Val Arg Phe Asp Leu Pro Thr Glu 
530 535 540 

Tyr Arg Ser Tyr Val Gin Ser Lys Gly Arg Ala Arg Ala Pro He Ser 
545 550 555 560 



Asn Tyr He Met Leu Ala Asp Thr Asp Lys He Lys Ser Phe Glu Glu 
565 570 575 



Asp Leu Lys Thr Tyr Lys Ala He Glu Lys He Leu Arg Asn Lys Cys 
580 585 590 



Ser Lys Ser Val Asp Thr Gly Glu Thr Asp He Asp Pro Val Met Asp 
595 600 605 

Asp Asp His Val Phe Pro Pro Tyr Val Leu Arg Pro Asp Asp Gly Gly 
610 615 620 

Pro Arg Val Thr lie Asn Thr Ala He Gly His He Asn Arg Tyr Cys 
625 ° 630 635 640 



Ala Arg Leu Pro Ser Asp Pro Phe Thr His Leu Ala Pro Lys Cys Arg 
645 650 655 



Thr Arg Glu Leu Pro Asp Gly Thr Phe Tyr Ser Thr Leu Tyr Leu Pro 
660 665 670 



He Asn Ser Pro Leu Arg Ala Ser He Val Gly Pro Pro Met Ser Cys 
675 680 685 



Val Arg Leu Ala Glu Arg Val Val Ala Leu He Cys Cys Glu Lys Leu 
690 695 700 



His Lys He Gly Glu Leu Asp Asp His Leu Met Pro Val Gly Lys Glu 
705 710 715 720 

tfiiE# 2004-3085904 
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Thr Val Lys Tyr Glu Glu Glu Leu Asp Leu His Asp Glu Glu Glu Thr 
725 730 735 



Ser Val Pro Gly Arg Pro Gly Ser Thr Lys Arg Arg Gin Cys Tyr Pro 
740 745 . 750 

Lys Ala He Pro Glu Cys Leu Arg Asp Ser Tyr Pro Arg Pro Asp Gin 
755 760 765 

Pro Cys Tyr Leu Tyr Val He Gly Met Val Leu Thr Thr Pro Leu Pro 
770 775 780 



Asp Glu Leu Asn Phe Arg Arg Arg Lys Leu Tyr Pro Pro Glu Asp Thr 
785 790 795 800 



Thr Arg Cys Phe Gly He Leu Thr Ala Lys Pro He Pro Gin He Pro 
805 810 815 



His Phe Pro Val Tyr Thr Arg Ser Gly Glu Val Thr He Ser He Glu 
820 825 830 

Leu Lys Lys Ser Gly Phe Met Leu Ser Leu Gin Met Leu Glu Leu He 
835 840 845 

Thr Arg Leu His Gin Tyr He Phe Ser His He Leu Arg Leu Glu Lys 
850 855 860 



Pro Ala Leu Glu Phe Lys Pro Thr Asp Ala Asp Ser Ala Tyr Cys Val 
865 870 875 880 

Leu Pro Leu Asn Val Val Asn Asp Ser Ser Thr Leu Asp He Asp Phe 
885 890 895 



Lys Phe Met Glu Asp He Glu Lys Ser Glu Ala Arg He Gly He Pro 
900 905 910 
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Ser Thr Lys Tyr Thr Lys Glu Thr Pro Phe Val Phe Lys Leu Glu Asp 
915 920 925 
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Tyr Gin Asp Ala Val He He Pro Arg Tyr Arg Asn Phe Asp Gin Pro 
930 935 940 



His Arg Phe Tyr Val Ala Asp Val Tyr Thr Asp Leu Thr Pro Leu Ser 
945 " 950 955 960 



Lys Phe Pro Ser Pro Glu Tyr Glu Thr Phe Ala Glu Tyr Tyr Lys Thr 
965 970 975 



Lys Tyr Asn Leu Asp Leu Thr Asn Leu Asn Gin Pro Leu Leu Asp Val 
980 985 990 



Asp His Thr Ser Ser Arg Leu Asn Leu Leu Thr Pro Arg His Leu Asn 
995 1000 1005 

Gin Lys Gly Lys Ala Leu Pro Leu Ser Ser Ala Glu Lys Arg Lys 
1010 1015 1020 

Ala Lys Trp Glu Ser Leu Gin Asn Lys Gin He Leu Val Pro Glu 
1025 1030 1035 

Leu Cys Ala He His Pro He Pro Ala Ser Leu Trp Arg Lys Ala 
1040 1045 1050 

Val Cys Leu Pro Ser He Leu Tyr Arg Leu His Cys Leu Leu Thr 
1055 1060 1065 

Ala Glu Glu Leu Arg Ala Gin Thr Ala Ser Asp Ala Gly Val Gly 
1070 1075 1080 



Val Arg Ser Leu Pro Ala Asp Phe Arg Tyr Pro Asn Leu Asp Phe 
1085 1090 1095 



Gly Trp Lys Lys Ser He Asp Ser Lys Ser Phe He Ser He Ser 
1100 H05 1110 

2004-3085904 
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Asn Ser Ser Ser Ala Glu Asn Asp Asn Tyr Cys Lys His Ser Thr 
1115 1120 1125 

He Val Pro Glu Asn Ala Ala His Gin Gly Ala Asn Arg Thr Ser 
1130 1135 1140 

Ser Leu Glu Asn His Asp Gin Met Ser Val Asn Cys Arg Thr Leu 
1145 1150 1155 

Leu Ser Glu Ser Pro Gly Lys Leu His Val Glu Val Ser Ala Asp 
1160 1165 1170 

Leu Thr Ala He Asn Gly Leu Ser Tyr Asn Gin Asn Leu Ala Asn 
1175 1180 1185 

Gly Ser Tyr Asp Leu Ala Asn Arg Asp Phe Cys Gin Gly Asn Gin 
1190 1195 1200 

Leu Asn Tyr Tyr Lys Gin Glu He Pro Val Gin Pro Thr Thr Ser 
1205 1210 1215 



Tyr Ser He Gin Asn Leu Tyr Ser Tyr Glu Asn Gin Pro Gin Pro 
1220 1225 1230 

Ser Asp Glu Cys Thr Leu Leu Ser Asn Lys Tyr Leu Asp Gly Asn 
1235 1240 1245 



Ala Asn Lys Ser Thr Ser Asp Gly Ser Pro Val Met Ala Val Met 
1250 1255 1260 



Pro Gly Thr Thr Asp Thr He Gin Val Leu Lys Gly Arg Met Asp 
1265 1270 1275 



Ser Glu Gin Ser Pro Ser He Gly Tyr Ser Ser Arg Thr Leu Gly 
1280 1285 1290 
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Pro Asn Pro Gly Leu He Leu Gin Ala Leu Thr Leu Ser Asn Ala 
' 1295 1300 1305 

Ser Asp Gly Phe Asn Leu Glu Arg Leu Glu Met Leu Gly Asp Ser 
1310 1315 1320 

Phe Leu Lys His Ala He Thr Thr Tyr Leu Phe Cys Thr Tyr Pro 
1325 1330 1335 

Asp Ala His Glu Gly Arg Leu Ser Tyr Met Arg Ser Lys Lys Val 
1340 1345 1350 

Ser Asn Cys Asn Leu Tyr Arg Leu Gly Lys Lys Lys Gly Leu Pro 
1355 1360 1365 

Ser Arg Met Val Val Ser He Phe Asp Pro Pro Val Asn Trp Leu 
1370 1375 1380 

Pro Pro Gly Tyr Val Val Asn Gin Asp Lys Ser Asn Thr Asp Lys 
1385 ' 1390 1395 

Trp Glu Lys Asp Glu Met Thr Lys Asp Cys Met Leu Ala Asn Gly 
1400 1405 1410 

Lys Leu Asp Glu Asp Tyr Glu Glu Glu Asp Glu Glu Glu Glu Ser 
1415 1420 1425 

Leu Met Trp Arg Ala Pro Lys Glu Glu Ala Asp Tyr Glu Asp Asp 
1430 1435 1440 

Phe Leu Glu Tyr Asp Gin Glu His He Arg Phe He Asp Asn Met 
1445 1450 1455 
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Leu Met Gly Ser Gly Ala Phe Val Lys Lys He Ser Leu Ser Pro 
1460 1465 1470 



Phe Ser Thr Thr Asp Ser Ala Tyr Glu Trp Lys Met Pro Lys Lys 
1475 1480 1485 
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Ser Ser Leu Gly Ser Met Pro Phe Ser Ser Asp Phe Glu Asp Phe 
1490 1495 1500 

Asp Tyr Ser Ser Trp Asp Ala Met Cys Tyr Leu Asp Pro Ser Lys 
1505 1510 1515 

Ala Val Glu Glu Asp Asp Phe Val Val Gly Phe Trp Asn Pro Ser 
1520 1525 1530 

Glu Glu Asn Cys Gly Val Asp Thr Gly Lys Gin Ser He Ser Tyr 
1535 1540 1545 

Asp Leu His Thr Glu Gin Cys He Ala Asp Lys Ser He Ala Asp 
1550 1555 1560 

Cys Val Glu Ala Leu Leu Gly Cys Tyr Leu Thr Ser Cys Gly Glu 
1565 1570 1575 

Arg Ala Ala Gin Leu Phe Leu Cys Ser Leu Gly Leu Lys Val Leu 
1580 1585 1590 

Pro Val He Lys Arg Thr Asp Arg Glu Lys Ala Leu Cys Pro Thr 
1595 1600 1605 

Arg Glu Asn Phe Asn Ser Gin Gin Lys Asn Leu Ser Val Ser Cys 
1610 1615 1620 

Ala Ala Ala Ser Val Ala Ser Ser Arg Ser Ser Val Leu Lys Asp 
1625 1630 1635 

Ser Glu Tyr Gly Cys Leu Lys He Pro Pro Arg Cys Met Phe Asp 
1640 1645 1650 



His Pro Asp Ala Asp Lys Thr Leu Asn His Leu He Ser Gly Phe 
1655 1660 1665 
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Glu Asn Phe Glu Lys Lys He Asn Tyr Arg Phe Lys Asn Lys Ala 
1670 1675 1680 



Tyr Leu Leu Gin Ala Phe Thr His Ala Ser Tyr His Tyr Asn Thr 
1685 1690 1695 



He Thr Asp Cys Tyr Gin Arg Leu Glu Phe Leu Gly Asp Ala He 
1700 1705 1710 



Leu Asp Tyr Leu He Thr Lys His Leu Tyr Glu Asp Pro Arg Gin 
1715 1720 1725 



His Ser Pro Gly Val Leu Thr Asp Leu Arg Ser Ala Leu Val Asn 
1730 1735 1740 



Asn Thr He Phe Ala Ser Leu Ala Val Lys Tyr Asp Tyr His Lys 
1745 1750 1755 



Tyr Phe Lys Ala Val Ser Pro Glu Leu Phe His Val He Asp Asp 
1760 1765 1770 



Phe Val Gin Phe Gin Leu Glu Lys Asn Glu Met Gin Gly Met Asp 
1775 1780 1785 



Ser Glu Leu Arg Arg Ser Glu Glu Asp Glu Glu Lys Glu Glu Asp 
1790 1795 1800 



He Glu Val Pro Lys Ala Met Gly Asp He Phe Glu Ser Leu Ala 
1805 1810 1815 

Gly Ala He Tyr Met Asp Ser Gly Met Ser Leu Glu Thr Val Trp 
1820 1825 1830 

Gin Val Tyr Tyr Pro Met Met Arg Pro Leu He Glu Lys Phe Ser 
1835 1840 1845 

Ala Asn Val Pro Arg Ser Pro Val Arg Glu Leu Leu Glu Met Glu 
1850 1855 I860 
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Pro Glu Thr Ala Lys Phe Ser Pro Ala Glu Arg Thr Tyr Asp Gly 
1865 1870 1875 



Lys Val Arg Val Thr Val Glu Val Val Gly Lys Gly Lys Phe Lys 
1880 1885 1890 



Gly Val Gly Arg Ser Tyr Arg He Ala Lys Ser Ala Ala Ala Arg 
1895 1900 1905 



Arg Ala Leu Arg Ser Leu Lys Ala Asn Gin Pro Gin Val Pro Asn 
1910 1915 1920 



Ser 



<210> 2 

<211> 5772 

<212> DNA 

<213> Homo sapiens 

<400> 2 

atgaaaagcc ctgctttgca acccctcagc atggcaggcc tgcagctcat gacccctgct 60 
tcctcaccaa tgggtccttt ctttggactg ccatggcaac aagaagcaat tcatgataac 120 
atttatacgc caagaaaata tcaggttgaa ctgcttgaag cagctctgga tcataatacc 180 
atcgtctgtt taaacactgg ctcagggaag acatttattg ctagtactac tctactaaag 
agctgtctct atctagatct aggggagact tcagctagaa atggaaaaag gacggtgttc 
ttggtcaact ctgcaaacca ggttgctcaa caagtgtcag ctgtcagaac tcattcagat 
ctcaaggttg gggaatactc aaacctagaa gtaaatgcat cttggacaaa agagagatgg 420 
aaccaagagt ttactaagca ccaggttctc attatgactt gctatgtcgc cttgaatgtt 480 
ttgaaaaatg gttacttatc actgtcagac attaaccttt tggtgtttga tgagtgtcat 540 
cttgcaatcc tagaccaccc ctatcgagaa tttatgaagc tctgtgaaat ttgtccatca 
tgtcctcgca ttttgggact aactgcttcc attttaaatg ggaaatggga tccagaggat 



240 
300 
360 



600 
660 



H5SE# 2004-3 085904 
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ttggaagaaa agtttcagaa actagagaaa attcttaaga gtaatgctga aactgcaact 720 

gacctggtgg tcttagacag gtatacttct cagccatgtg agattgtggt ggattgtgga 780 

ccatttactg acagaagtgg gctttatgaa agactgctga tggaattaga agaagcactt 840 

aattttatca atgattgtaa tatatctgta cattcaaaag aaagagattc tactttaatt 900 

tcgaaacaga tactatcaga ctgtcgtgcc gtattggtag ttctgggacc ctggtgtgca 960 

gataaagtag ctggaatgat ggtaagagaa ctacagaaat acatcaaaca tgagcaagag 1020 

gagctgcaca ggaaattttt attgtttaca gacactttcc taaggaaaat acatgcacta 1080 

tgtgaagagc acttctcacc tgcctcactt gacctgaaat ttgtaactcc taaagtaatc 1140 

aaactgctcg aaatcttacg caaatataaa ccatatgagc gacacagttt tgaaagcgtt 1200 

gagtggtata ataatagaaa tcaggataat tatgtgtcat ggagtgattc tgaggatgat 1260 

gatgaggatg aagaaattga agaaaaagag aagccagaga caaattttcc ttctcctttt 1320 

accaacattt tgtgcggaat tatttttgtg gaaagaagat acacagcagt tgtcttaaac 1380 

agattgataa aggaagctgg caaacaagat ccagagctgg cttatatcag tagcaatttc 1440 

ataactggac atggcattgg gaagaatcag cctcgcaaca acacgatgga agcagaattc 1500 
agaaaacagg aagaggtact taggaaattt cgagcacatg agaccaacct gcttattgca 1560 
acaagtattg tagaagaggg tgttgatata ccaaaatgca acttggtggt tcgttttgat 1620 
ttgcccacag aatatcgatc ctatgttcaa tctaaaggaa gagcaagggc acccatctct 1680 
aattatataa tgttagcgga tacagacaaa ataaaaagtt ttgaagaaga ccttaaaacc 1740 
tacaaagcta ttgaaaagat cttgagaaac aagtgttcca agtcggttga tactggtgag 1800 
actgacattg atcctgtcat ggatgatgat cacgttttcc caccatatgt gttgaggcct 1860 
gacgatggtg gtccacgagt cacaatcaac acggccattg gacacatcaa tagatactgt 1920 
gctagattac caagtgatcc gtttactcat ctagctccta aatgcagaac ccgagagttg 1980 
cctgatggta cattttattc aactctttat ctgccaatta actcacctct tcgagcctcc 2040 
attgttggtc caccaatgag ctgtgtacga ttggctgaaa gagttgtcgc tctcatttgc 2100 
tgtgagaaac tgcacaaaat tggcgaactg gatgaccatt tgatgccagt tgggaaagag 2160 

i±JiE# 2004-3085904 
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actgttaaat atgaagagga gcttgatttg catgatgaag aagagaccag tgttccagga 2220 

agaccaggtt ccacgaaacg aaggcagtgc tacccaaaag caattccaga gtgtttgagg 2280 

gatagttatc ccagacctga tcagccctgt tacctgtatg tgataggaat ggttttaact 2340 

acacctttac ctgatgaact caactttaga aggcggaagc tctatcctcc tgaagatacc 2400 

acaagatgct ttggaatact gacggccaaa cccatacctc agattccaca ctttcctgtg 2460 

tacacacgct ctggagaggt taccatatcc attgagttga agaagtctgg tttcatgttg 2520 

tctctacaaa tgcttgagtt gattacaaga cttcaccagt atatattctc acatattctt 2580 

cggcttgaaa aacctgcact agaatttaaa cctacagacg ctgattcagc atactgtgtt 2640 

ctacctctta atgttgttaa tgactccagc actttggata ttgactttaa attcatggaa 2700 

gatattgaga agtctgaagc tcgcataggc attcccagta caaagtatac aaaagaaaca 2760 
ccctttgttt ttaaattaga agattaccaa gatgccgtta tcattccaag atatcgcaat 2820 
tttgatcagc ctcatcgatt ttatgtagct gatgtgtaca ctgatcttac cccactcagt 2880 
aaatttcctt cccctgagta tgaaactttt gcagaatatt ataaaacaaa gtacaacctt 2940 
gacctaacca atctcaacca gccactgctg gatgtggacc acacatcttc aagacttaat 3000 
cttttgacac ctcgacattt gaatcagaag gggaaagcgc ttcctttaag cagtgctgag 3060 
aagaggaaag ccaaatggga aagtctgcag aataaacaga tactggttcc agaactctgt 3120 
gctatacatc caattccagc atcactgtgg agaaaagctg tttgtctccc cagcatactt 3180 
tatcgccttc actgcctttt gactgcagag gagctaagag cccagactgc cagcgatgct 3240 
ggcgtgggag tcagatcact tcctgcggat tttagatacc ctaacttaga cttcgggtgg 3300 
aaaaaatcta ttgacagcaa atctttcatc tcaatttcta actcctcttc agctgaaaat 3360 
gataattact gtaagcacag cacaattgtc cctgaaaatg ctgcacatca aggtgctaat 3420 
agaacctcct ctctagaaaa tcatgaccaa atgtctgtga actgcagaac gttgctcagc 3480 
gagtcccctg gtaagctcca cgttgaagtt tcagcagatc ttacagcaat taatggtctt 3540 
tcttacaatc aaaatctcgc caatggcagt tatgatttag ctaacagaga cttttgccaa 3600 
ggaaatcagc taaattacta caagcaggaa atacccgtgc aaccaactac ctcatattcc 3660 
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attcagaatt tatacagtta cgagaaccag ccccagccca gcgatgaatg tactctcctg 3720 

agtaataaat accttgatgg aaatgctaac aaatctacct cagatggaag tcctgtgatg 3780 

gccgtaatgc ctggtacgac agacactatt caagtgctca agggcaggat ggattctgag 3840 

cagagccctt ctattgggta ctcctcaagg actcttggcc ccaatcctgg acttattctt 3900 

caggctttga ctctgtcaaa cgctagtgat ggatttaacc tggagcggct tgaaatgctt 3960 

ggcgactcct ttttaaagca tgccatcacc acatatctat tttgcactta ccctgatgcg 4020 

catgagggcc gcctttcata tatgagaagc aaaaaggtca gcaactgtaa tctgtatcgc 4080 

cttggaaaaa agaagggact acccagccgc atggtggtgt caatatttga tccccctgtg 4140 

aattggcttc ctcctggtta tgtagtaaat caagacaaaa gcaacacaga taaatgggaa 4200 

aaagatgaaa tgacaaaaga ctgcatgctg gcgaatggca aactggatga ggattacgag 4260 

gaggaggatg aggaggagga gagcctgatg tggagggctc cgaaggaaga ggctgactat 4320 

gaagatgatt tcctggagta tgatcaggaa catatcagat ttatagataa tatgttaatg 4380 

gggtcaggag cttttgtaaa gaaaatctct ctttctcctt tttcaaccac tgattctgca 4440 

tatgaatgga aaatgcccaa aaaatcctcc ttaggtagta tgccattttc atcagatttt 4500 

gaggattttg actacagctc ttgggatgca atgtgctatc tggatcctag caaagctgtt 4560 

gaagaagatg actttgtggt ggggttctgg aatccatcag aagaaaactg tggtgttgac 4620 

acgggaaagc agtccatttc ttacgacttg cacactgagc agtgtattgc tgacaaaagc 4680 

atagcggact gtgtggaagc cctgctgggc tgctatttaa ccagctgtgg ggagagggct 4740 

gctcagcttt tcctctgttc actggggctg aaggtgctcc cggtaattaa aaggactgat 4800 

cgggaaaagg ccctgtgccc tactcgggag aatttcaaca gccaacaaaa gaacctttca 4860 

gtgagctgtg ctgctgcttc tgtggccagt tcacgctctt ctgtattgaa agactcggaa 4920 

tatggttgtt tgaagattcc accaagatgt atgtttgatc atccagatgc agataaaaca 4980 

ctgaatcacc ttatatcggg gtttgaaaat tttgaaaaga aaatcaacta cagattcaag 5040 

aataaggctt accttctcca ggcttttaca catgcctcct accactacaa tactatcact 5100 

gattgttacc agcgcttaga attcctggga gatgcgattt tggactacct cataaccaag 5160 
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cacctttatg aagacccgcg gcagcactcc ccgggggtcc tgacagacct gcggtctgcc 5220 

ctggtcaaca acaccatctt tgcatcgctg gctgtaaagt acgactacca caagtacttc 5280 

aaagctgtct ctcctgagct cttccatgtc attgatgact ttgtgcagtt tcagcttgag 5340 

aagaatgaaa tgcaaggaat ggattctgag cttaggagat ctgaggagga tgaagagaaa 5400 

gaagaggata ttgaagttcc aaaggccatg ggggatattt ttgagtcgct tgctggtgcc 5460 

atttacatgg atagtgggat gtcactggag acagtctggc aggtgtacta tcccatgatg 5520 

cggccactaa tagaaaagtt ttctgcaaat gtaccccgtt cccctgtgcg agaattgctt 5580 

gaaatggaac cagaaactgc caaatttagc ccggctgaga gaacttacga cgggaaggtc 5640 

agagtcactg tggaagtagt aggaaagggg aaatttaaag gtgttggtcg aagttacagg 5700 

attgccaaat ctgcagcagc aagaagagcc ctccgaagcc tcaaagctaa tcaacctcag 5760 

5772 

gttcccaata gc 

<210> 3 

<211> 1962 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> A gene encoding human dicer mutant 

<400> 3 c%f\ 
caagtgctca agggcaggat ggattctgag cagagccctt ctattgggta ctcctcaagg bU 

actcttggcc ccaatcctgg acttattctt caggctttga ctctgtcaaa cgctagtgat 120 

ggatttaacc tggagcggct tgaaatgctt ggcgactcct ttttaaagca tgccatcacc 180 

acatatctat tttgcactta ccctgatgcg catgagggcc gcctttcata tatgagaagc 

aaaaaggtca gcaactgtaa tctgtatcgc cttggaaaaa agaagggact acccagccgc 

atggtggtgt caatatttga tccccctgtg aattggcttc ctcctggtta tgtagtaaat 

caagacaaaa gcaacacaga taaatgggaa aaagatgaaa tgacaaaaga ctgcatgctg 

gcgaatggca aactggatga ggattacgag gaggaggatg aggaggagga gagcctgatg 480 

tggagggctc cgaaggaaga ggctgactat gaagatgatt tcctggagta tgatcaggaa 540 

miE#2 004-30859 



240 
300 
360 
420 



#M 2 0 0 3 -3 4 2 1 2 6 : 16/ 

catatcagat ttatagataa tatgttaatg gggtcaggag cttttgtaaa gaaaatctct 600 

ctttctcctt tttcaaccac tgattctgca tatgaatgga aaatgcccaa aaaatcctcc 660 

ttaggtagta tgccattttc atcagatttt gaggattttg actacagctc ttgggatgca 720 

atgtgctatc tggatcctag caaagctgtt gaagaagatg actttgtggt ggggttctgg 780 

aatccatcag aagaaaactg tggtgttgac acgggaaagc agtccatttc ttacgacttg 840 

cacactgagc agtgtattgc tgacaaaagc atagcggact gtgtggaagc cctgctgggc 900 

tgctatttaa ccagctgtgg ggagagggct gctcagcttt tcctctgttc actggggctg 960 

aaggtgctcc cggtaattaa aaggactgat cgggaaaagg ccctgtgccc tactcgggag 1020 

aatttcaaca gccaacaaaa gaacctttca gtgagctgtg ctgctgcttc tgtggccagt 1080 

tcacgctctt ctgtattgaa agactcggaa tatggttgtt tgaagattcc accaagatgt 1140 

atgtttgatc atccagatgc agataaaaca ctgaatcacc ttatatcggg gtttgaaaat 1200 

tttgaaaaga aaatcaacta cagattcaag aataaggctt accttctcca ggcttttaca 1260 

catgcctcct accactacaa tactatcact gattgttacc agcgcttaga attcctggga 1320 

gatgcgattt tggactacct cataaccaag cacctttatg aagacccgcg gcagcactcc 1380 

ccgggggtcc tgacagacct gcggtctgcc ctggtcaaca acaccatctt tgcatcgctg 1440 

gctgtaaagt acgactacca caagtacttc aaagctgtct ctcctgagct cttccatgtc 1500 

attgatgact ttgtgcagtt tcagcttgag aagaatgaaa tgcaaggaat ggattctgag 1560 

cttaggagat ctgaggagga tgaagagaaa gaagaggata ttgaagttcc aaaggccatg 1620 

ggggatattt ttgagtcgct tgctggtgcc atttacatgg atagtgggat gtcactggag 1680 

acagtctggc aggtgtacta tcccatgatg cggccactaa tagaaaagtt ttctgcaaat 1740 

gtaccccgtt cccctgtgcg agaattgctt gaaatggaac cagaaactgc caaatttagc 1800 

ccggctgaga gaacttacga cgggaaggtc agagtcactg tggaagtagt aggaaagggg 1860 

aaatttaaag gtgttggtcg aagttacagg attgccaaat ctgcagcagc aagaagagcc 1920 

ctccgaagcc tcaaagctaa tcaacctcag gttcccaata gc 1962 



<210> 4 
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<211> 654 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> An amino acid sequence of human dicer mutant. 
<400> 4 

Gin Val Leu Lys Gly Arg Met Asp Ser Glu Gin Ser Pro Ser He Gly 
15 10 15 



Tyr Ser Ser Arg Thr Leu Gly Pro Asn Pro Gly Leu He Leu Gin Ala 
20 25 30 



Leu Thr Leu Ser Asn Ala Ser Asp Gly Phe Asn Leu Glu Arg Leu Glu 
35 40 45 



Met Leu Gly Asp Ser Phe Leu Lys His Ala He Thr Thr Tyr Leu Phe 
50 55 60 



Cys Thr Tyr Pro Asp Ala His Glu Gly Arg Leu Ser Tyr Met Arg Ser 
65 ' 70 75 80 



Lys Lys Val Ser Asn Cys Asn Leu Tyr Arg Leu Gly Lys Lys Lys Gly 
85 90 95 



Leu Pro Ser Arg Met Val Val Ser He Phe Asp Pro Pro Val Asn Trp 
100 105 HO 



Leu Pro Pro Gly Tyr Val Val Asn Gin Asp Lys Ser Asn Thr Asp Lys 
115 120 125 



Trp Glu Lys Asp Glu Met Thr Lys Asp Cys Met Leu Ala Asn Gly Lys 
130 * 135 140 



Leu Asp Glu Asp Tyr Glu Glu Glu Asp Glu Glu Glu Glu Ser Leu Met 
145 150 155 160 



Trp Arg Ala Pro Lys Glu Glu Ala Asp Tyr Glu Asp Asp Phe Leu Glu 

ttiiE# 2004-3085904 
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175 



18/ 



Tyr Asp Gin Glu His He Arg Phe He Asp Asn Met Leu Met Gly Ser 
180 185 190 



Gly Ala Phe Val Lys Lys He Ser Leu Ser Pro Phe Ser Thr Thr Asp 
195 200 205 

Ser Ala Tyr Glu Trp Lys Met Pro. Lys Lys Ser Ser Leu Gly Ser Met 
210 215 220 

Pro Phe Ser Ser Asp Phe Glu Asp Phe Asp Tyr Ser Ser Trp Asp Ala 
225 230 235 240 



Met Cys Tyr Leu Asp Pro Ser Lys Ala Val Glu Glu Asp Asp Phe Val 
245 250 255 



Val Gly Phe Trp Asn Pro Ser Glu Glu Asn Cys Gly Val Asp Thr Gly 
260 265 270 



Lys Gin Ser He Ser Tyr Asp Leu His Thr Glu Gin Cys lie Ala Asp 
275 280 285 



Lys Ser He Ala Asp Cys Val Glu Ala Leu Leu Gly Cys Tyr Leu Thr 
290 295 300 

Ser Cys Gly Glu Arg Ala Ala Gin Leu Phe Leu Cys Ser Leu Gly Leu 
305 310 315 320 

Lys Val Leu Pro Val He Lys Arg Thr Asp Arg Glu Lys Ala Leu Cys 
325 330 335 



Pro Thr Arg Glu Asn Phe Asn Ser Gin Gin Lys Asn Leu Ser Val Ser 
340 345 350 



Cys Ala Ala Ala Ser Val Ala Ser Ser Arg Ser Ser Val Leu Lys Asp 
355 360 365 
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Ser Glu Tyr Gly Cys Leu Lys He Pro Pro Arg Cys Met Phe Asp His 
370 375 380 

Pro Asp Ala Asp Lys Thr Leu Asn His Leu He Ser Gly Phe Glu Asn 
385 ' 390 395 400 



Phe Glu Lys Lys He Asn Tyr Arg Phe Lys Asn Lys Ala Tyr Leu Leu 
405 410 415 



Gin Ala Phe Thr His Ala Ser Tyr His Tyr Asn Thr He Thr Asp Cys 
420 425 430 



Tyr Gin Arg Leu Glu Phe Leu Gly Asp Ala He Leu Asp Tyr Leu He 
435 440 445 



Thr Lys His Leu Tyr Glu Asp Pro Arg Gin His Ser Pro Gly Val Leu 
450 455 460 



Thr Asp Leu Arg Ser Ala Leu Val Asn Asn Thr He Phe Ala Ser Leu 
465 470 475 480 



Ala Val Lys Tyr Asp Tyr His Lys Tyr Phe Lys Ala Val Ser Pro Glu 
485 490 495 



Leu Phe His Val He Asp Asp Phe Val Gin Phe Gin Leu Glu Lys Asn 
500 505 510 



Glu Met Gin Gly Met Asp Ser Glu Leu Arg Arg Ser Glu Glu Asp Glu 
515 520 525 



Glu Lys Glu Glu Asp He Glu Val Pro Lys Ala Met Gly Asp He Phe 
530 535 540 



Glu Ser Leu Ala Gly Ala He Tyr Met Asp Ser Gly Met Ser Leu Glu 
545 550 555 560 



Thr Val Trp Gin Val Tyr Tyr Pro Met Met Arg Pro Leu He Glu Lys 

ffiiE# 2004-3085904 
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565 570 575 



Phe Ser Ala Asn Val Pro Arg Ser Pro Val Arg Glu Leu Leu Glu Met 
580 585 590 



Glu Pro Glu Thr Ala Lys Phe Ser Pro Ala Glu Arg Thr Tyr Asp Gly 
595 600 605 



Lys Val Arg Val Thr Val Glu Val Val Gly Lys Gly Lys Phe Lys Gly 
610 615 620 



Val Gly Arg Ser Tyr Arg He Ala Lys Ser Ala Ala Ala Arg Arg Ala 
625 630 635 640 



Leu Arg Ser Leu Lys Ala Asn Gin Pro Gin Val Pro Asn Ser 
645 650 



<210> 5 

<211> 36 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic primer 1 to amplfy a gene encoding human dicer 

<400> 5 

tcgagctcgg taccccaagt gctcaagggc aggatg 



<210> 6 

<211> 36 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic primer 2 to amplfy a gene encoding human dicer 

<400> 6 

tatctagaaa gcttttagct attgggaacc tgaggt oo 



<210> 7 
<211> 42 
<212> DNA 

BU<&2 004-3085904 
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<213> Artificial sequence 
<220> 

<223> Synthetic primer 3 to amplfy a gene encoding red-shifted green fluorescen 
ce protein 

<400> 7 

gggtaatacg actcactata gggagaatgg ctagcaaagg ag 42 



<210> 8 

<211> 42 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic primer 4 to amplfy a gene encoding red-shifted green fluorescen 
ce protein 

<400> 8 

gggtaatacg actcactata gggagatcag ttgtacagtt ca 42 



<210> 9 
<211> 66 
<212> PRT 

<213> Thermotoga maritima 
<400> 9 

Met Arg Gly Lys Val Lys Trp Phe Asp Ser Lys Lys Gly Tyr Gly Phe 
15 10 15 



He Thr Lys Asp Glu Gly Gly Asp Val Phe Val His Trp Ser Ala He 
20 25 30 



Glu Met Glu Gly Phe Lys Thr Leu Lys Glu Gly Gin Val Val Glu Phe 
35 40 45 



Glu He Gin Glu Gly Lys Lys Gly Pro Gin Ala Ala His Val Lys Val 
50 55 60 



Val Glu 
65 
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<210> 10 
<211> 198 
<212> DNA 

<213> Thermotoga maritima 
<400> 10 

atgagaggaa aggttaagtg gttcgattcc aagaagggct acggattcat cacaaaggac w 
gaaggaggag acgtgttcgt acactggtca gccatcgaaa tggaaggttt caaaactctg 120 
aaggaaggcc aggtcgtcga gttcgagatt caggaaggca agaaaggtcc acaggcagcg 180 
cacgtgaaag tagttgag 198 

<210> 11 
<211> 720 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> A gene encoding red-shifted green fluorescence protein. 
<400> 11 

atggctagca aaggagaaga actcttcact ggagttgtcc caattcttgt tgaattagat 60 
ggtgatgtta acggccacaa gttctctgtc agtggagagg gtgaaggtga tgcaacatac 120 
ggaaaactta ccctgaagtt catctgcact actggcaaac tgcctgttcc atggccaaca 
ctagtcacta ctctgtgcta tggtgttcaa tgcttttcaa gatacccgga tcatatgaaa 
cggcatgact ttttcaagag tgccatgccc gaaggttatg tacaggaaag gaccatcttc 
ttcaaagatg acggcaacta caagacacgt gctgaagtca agtttgaagg tgataccctt 
gttaatagaa tcgagttaaa aggtattgac ttcaaggaag atggaaacat tctgggacac 420 



180 
240 
300 
360 



aaattggaat acaactataa ctcacacaat gtatacatca tggcagacaa acaaaagaat 480 

ggaatcaaag tgaacttcaa gacccgccac aacattgaag atggaagcgt tcaactagca 540 

gaccattatc aacaaaatac tccaattggc gatggccctg tccttttacc agacaaccat 600 

tacctgtcca cacaatctgc cctttcgaaa gatcccaacg aaaagagaga ccacatggtc 660 

cttcttgagt ttgtaacagc tgctgggatt acacatggca tggatgaact gtacaactga 720 



<210> 12 
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<211> 675 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> An amino acid sequence of human dicer mutant 
<400> 12 

Met Asn His Lys Val His His His His His His He Glu Gly Arg Asn 
15 10 15 



Ser Ser Ser Val Pro Gin Val Leu Lys Gly Arg Met Asp Ser Glu Gin 
20 25 30 



Ser Pro Ser He Gly Tyr Ser Ser Arg Thr Leu Gly Pro Asn Pro Gly 
35 40 45 



Leu He Leu Gin Ala Leu Thr Leu Ser Asn Ala Ser Asp Gly Phe Asn 
50 55 60 



Leu Glu Arg Leu Glu Met Leu Gly Asp Ser Phe Leu Lys His Ala He 
65 " 70 75 80 



Thr Thr Tyr Leu Phe Cys Thr Tyr Pro Asp Ala His Glu Gly Arg Leu 
85 90 95 



Ser Tyr Met Arg Ser Lys Lys Val Ser Asn Cys Asn Leu Tyr Arg Leu 
100 105 110 



Gly Lys Lys Lys Gly Leu Pro Ser Arg Met Val Val Ser He Phe Asp 
115 120 125 



Pro Pro Val Asn Trp Leu Pro Pro Gly Tyr Val Val Asn Gin Asp Lys 
130 135 140 



Ser Asn Thr Asp Lys Trp Glu Lys Asp Glu Met Thr Lys Asp Cys Met 
145 * 150 155 160 



Leu Ala Asn Gly Lys Leu Asp Glu Asp Tyr Glu Glu Glu Asp Glu Glu 
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165 



170 



175 



Glu Glu Ser Leu Met Trp Arg Ala Pro Lys Glu Glu Ala Asp Tyr Glu 
180 185 190 



Asp Asp Phe Leu Glu Tyr Asp Gin Glu His He Arg Phe He Asp Asn 
195 200 205 



Met Leu Met Gly Ser Gly Ala Phe Val Lys Lys He Ser Leu Ser Pro 
210 215 220 



Phe Ser Thr Thr Asp Ser Ala Tyr Glu Trp Lys Met Pro Lys Lys Ser 
225 230 235 240 



Ser Leu Gly Ser Met Pro Phe Ser Ser Asp Phe Glu Asp Phe Asp Tyr 
245 250 255 



Ser Ser Trp Asp Ala Met Cys Tyr Leu Asp Pro Ser Lys Ala Val Glu 
260 265 270 



Glu Asp Asp Phe Val Val Gly Phe Trp Asn Pro Ser Glu Glu Asn Cys 
275 280 285 



Gly Val Asp Thr Gly Lys Gin Ser He Ser Tyr Asp Leu His Thr Glu 
290 295 300 



Gin Cys He Ala Asp Lys Ser He Ala Asp Cys Val Glu Ala Leu Leu 
305 310 315 320 



Gly Cys Tyr Leu Thr Ser Cys Gly Glu Arg Ala Ala Gin Leu Phe Leu 
325 330 335 



Cys Ser Leu Gly Leu Lys Val Leu Pro Val He Lys Arg Thr Asp Arg 
340 345 350 



Glu Lys Ala Leu Cys Pro Thr Arg Glu Asn Phe Asn Ser Gin Gin Lys 
355 360 365 
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Asn Leu Ser Val Ser Cys Ala Ala Ala Ser Val Ala Ser Ser Arg Ser 
370 375 380 

Ser Val Leu Lys Asp Ser Glu Tyr Gly Cys Leu Lys He Pro Pro Arg 
385 390 395 400 



Cys Met Phe Asp His Pro Asp Ala Asp Lys Thr Leu Asn His Leu He 
405 410 415 



Ser Gly Phe Glu Asn Phe Glu Lys Lys He Asn Tyr Arg Phe Lys Asn 
420 425 430 



Lys Ala Tyr Leu Leu Gin Ala Phe Thr His Ala Ser Tyr His Tyr Asn 
435 440 445 



Thr He Thr Asp Cys Tyr Gin Arg Leu Glu Phe Leu Gly Asp Ala He 
450 455 460 



Leu Asp Tyr Leu He Thr Lys His Leu Tyr Glu Asp Pro Arg Gin His 
465 470 475 480 



Ser Pro Gly Val Leu Thr Asp Leu Arg Ser Ala Leu Val Asn Asn Thr 
485 490 495 



He Phe Ala Ser Leu Ala Val Lys Tyr Asp Tyr His Lys Tyr Phe Lys 
500 505 510 



Ala Val Ser Pro Glu Leu Phe His Val He Asp Asp Phe Val Gin Phe 
515 520 525 

Gin Leu Glu Lys Asn Glu Met Gin Gly Met Asp Ser Glu Leu Arg Arg 
530 535 540 



Ser Glu Glu Asp Glu Glu Lys Glu Glu Asp He Glu Val Pro Lys Ala 
545 550 555 560 



Met Gly Asp He Phe Glu Ser Leu Ala Gly Ala He Tyr Met Asp Ser 
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565 570 575 



Gly Met Ser Leu Glu Thr Val Trp Gin Val Tyr Tyr Pro Met Met Arg 
580 585 590 



Pro Leu He Glu Lys Phe Ser Ala Asn Val Pro Arg Ser Pro Val Arg 
595 600 605 



Glu Leu Leu Glu Met Glu Pro Glu Thr Ala Lys Phe Ser Pro Ala Glu 
610 615 620 



Arg Thr Tyr Asp Gly Lys Val Arg Val Thr Val Glu Val Val Gly Lys 
625 630 635 • 640 



Gly Lys Phe Lys Gly Val Gly Arg Ser Tyr Arg He Ala Lys Ser Ala 
645 650 655 



Ala Ala Arg Arg Ala Leu Arg Ser Leu Lys Ala Asn Gin Pro Gin Val 
660 665 670 



Pro Asn Ser 
675 



<210> 13 
<211> 2025 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> A gene encoding human dicer mutant 
<400> 13 

atgaatcaca aagtgcatca tcatcatcat catatcgaag gtaggaattc gagctcggta 60 
ccccaagtgc tcaagggcag gatggattct gagcagagcc cttctattgg gtactcctca 120 
aggactcttg gccccaatcc tggacttatt cttcaggctt tgactctgtc aaacgctagt 180 
gatggattta acctggagcg gcttgaaatg cttggcgact cctttttaaa gcatgccatc 240 
accacatatc tattttgcac ttaccctgat gcgcatgagg gccgcctttc atatatgaga 300 
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agcaaaaagg tcagcaactg taatctgtat cgccttggaa aaaagaaggg actacccagc 360 

cgcatggtgg tgtcaatatt tgatccccct gtgaattggc ttcctcctgg ttatgtagta 420 

aatcaagaca aaagcaacac agataaatgg gaaaaagatg aaatgacaaa agactgcatg 480 

ctggcgaatg gcaaactgga tgaggattac gaggaggagg atgaggagga ggagagcctg 540 

atgtggaggg ctccgaagga agaggctgac tatgaagatg atttcctgga gtatgatcag 600 

gaacatatca gatttataga taatatgtta atggggtcag gagcttttgt aaagaaaatc 660 

tctctttctc ctttttcaac cactgattct gcatatgaat ggaaaatgcc caaaaaatcc 720 

tccttaggta gtatgccatt ttcatcagat tttgaggatt ttgactacag ctcttgggat 780 

gcaatgtgct atctggatcc tagcaaagct gttgaagaag atgactttgt ggtggggttc 840 

tggaatccat cagaagaaaa ctgtggtgtt gacacgggaa agcagtccat ttcttacgac 900 
ttgcacactg agcagtgtat tgctgacaaa agcatagcgg actgtgtgga agccctgctg 960 

ggctgctatt taaccagctg tggggagagg gctgctcagc ttttcctctg ttcactgggg 1020 

ctgaaggtgc tcccggtaat taaaaggact gatcgggaaa aggccctgtg ccctactcgg 1080 

gagaatttca acagccaaca aaagaacctt tcagtgagct gtgctgctgc ttctgtggcc 1140 

agttcacgct cttctgtatt gaaagactcg gaatatggtt gtttgaagat tccaccaaga 1200 

tgtatgtttg atcatccaga tgcagataaa acactgaatc accttatatc ggggtttgaa 1260 

aattttgaaa agaaaatcaa ctacagattc aagaataagg cttaccttct ccaggctttt 1320 

acacatgcct cctaccacta caatactatc actgattgtt accagcgctt agaattcctg 1380 

ggagatgcga ttttggacta cctcataacc aagcaccttt atgaagaccc gcggcagcac 1440 

tccccggggg tcctgacaga cctgcggtct gccctggtca acaacaccat ctttgcatcg 1500 
ctggctgtaa agtacgacta ccacaagtac ttcaaagctg tctctcctga gctcttccat 1560 
gtcattgatg actttgtgca gtttcagctt gagaagaatg aaatgcaagg aatggattct 1620 
gagcttagga gatctgagga ggatgaagag aaagaagagg atattgaagt tccaaaggcc 1680 
atgggggata tttttgagtc gcttgctggt gccatttaca tggatagtgg gatgtcactg 1740 
gagacagtct ggcaggtgta ctatcccatg atgcggccac taatagaaaa gttttctgca 1800 
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aatgtacccc gttcccctgt gcgagaattg cttgaaatgg aaccagaaac tgccaaattt 1860 

agcccggctg agagaactta cgacgggaag gtcagagtca ctgtggaagt agtaggaaag 1920 

gggaaattta aaggtgttgg tcgaagttac aggattgcca aatctgcagc agcaagaaga 1980 

gccctccgaa gcctcaaagc taatcaacct caggttccca atagc 2025 

<210> 14 

<211> 36 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic primer 5 to amplify a gene encoding human dicer mutant 
<400> 14 

tcgagctcgg tacccgcctc cattgttggt ccacca 36 



<210> 15 

<211> 36 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic primer 6 to amplify a gene encoding human dicer mutant 

<400> 15 

tatctagaaa gcttttagct attgggaacc tgaggt 



<210> 16 

<211> 3741 

<212> DNA 

<213> Artificial 

<220> 

<223> A gene encoding human dicer mutant 
<400> 16 

gcctccattg ttggtccacc aatgagctgt gtacgattgg ctgaaagagt tgtcgctctc 

atttgctgtg agaaactgca caaaattggc gaactggatg accatttgat gccagttggg 

aaagagactg ttaaatatga agaggagctt gatttgcatg atgaagaaga gaccagtgtt 

ccaggaagac caggttccac gaaacgaagg cagtgctacc caaaagcaat tccagagtgt 

ttgagggata gttatcccag acctgatcag ccctgttacc tgtatgtgat aggaatggtt 

fctSfiE# 2 0 0 4 - c 



36 



60 



120 



180 



240 



300 

3 0 8 5 9 0 4 
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ttaactacac ctttacctga tgaactcaac tttagaaggc ggaagctcta tcctcctgaa 360 

gataccacaa gatgctttgg aatactgacg gccaaaccca tacctcagat tccacacttt 420 

cctgtgtaca cacgctctgg agaggttacc atatccattg agttgaagaa gtctggtttc 480 

atgttgtctc tacaaatgct tgagttgatt acaagacttc accagtatat attctcacat 540 

attcttcggc ttgaaaaacc tgcactagaa tttaaaccta cagacgctga ttcagcatac 600 

tgtgttctac ctcttaatgt tgttaatgac tccagcactt tggatattga ctttaaattc 660 

atggaagata ttgagaagtc tgaagctcgc ataggcattc ccagtacaaa gtatacaaaa 720 

gaaacaccct ttgtttttaa attagaagat taccaagatg ccgttatcat tccaagatat 780 

cgcaattttg atcagcctca tcgattttat gtagctgatg tgtacactga tcttacccca 840 

ctcagtaaat ttccttcccc tgagtatgaa acttttgcag aatattataa aacaaagtac 900 

aaccttgacc taaccaatct caaccagcca ctgctggatg tggaccacac atcttcaaga 960 

cttaatcttt tgacacctcg acatttgaat cagaagggga aagcgcttcc tttaagcagt 1020 

gctgagaaga ggaaagccaa atgggaaagt ctgcagaata aacagatact ggttccagaa 1080 

ctctgtgcta tacatccaat tccagcatca ctgtggagaa aagctgtttg tctccccagc 1140 

atactttatc gccttcactg ccttttgact gcagaggagc taagagccca gactgccagc 1200 

gatgctggcg tgggagtcag atcacttcct gcggatttta gataccctaa cttagacttc 1260 

gggtggaaaa aatctattga cagcaaatct ttcatctcaa tttctaactc ctcttcagct 1320 

gaaaatgata attactgtaa gcacagcaca attgtccctg aaaatgctgc acatcaaggt 1380 

gctaatagaa cctcctctct agaaaatcat gaccaaatgt ctgtgaactg cagaacgttg 1440 

ctcagcgagt cccctggtaa gctccacgtt gaagtttcag cagatcttac agcaattaat 1500 

ggtctttctt acaatcaaaa tctcgccaat ggcagttatg atttagctaa cagagacttt 1560 

tgccaaggaa atcagctaaa ttactacaag caggaaatac ccgtgcaacc aactacctca 1620 

tattccattc agaatttata cagttacgag aaccagcccc agcccagcga tgaatgtact 1680 

ctcctgagta ataaatacct tgatggaaat gctaacaaat ctacctcaga tggaagtcct 1740 

gtgatggccg taatgcctgg tacgacagac actattcaag tgctcaaggg caggatggat 1800 
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tctgagcaga gcccttctat tgggtactcc tcaaggactc ttggccccaa tcctggactt 1860 

attcttcagg ctttgactct gtcaaacgct agtgatggat ttaacctgga gcggcttgaa 1920 

atgcttggcg actccttttt aaagcatgcc atcaccacat atctattttg cacttaccct 1980 

gatgcgcatg agggccgcct ttcatatatg agaagcaaaa aggtcagcaa ctgtaatctg 2040 

tatcgccttg gaaaaaagaa gggactaccc agccgcatgg tggtgtcaat atttgatccc 2100 

cctgtgaatt ggcttcctcc tggttatgta gtaaatcaag acaaaagcaa cacagataaa 2160 

tgggaaaaag atgaaatgac aaaagactgc atgctggcga atggcaaact ggatgaggat 2220 

tacgaggagg aggatgagga ggaggagagc ctgatgtgga gggctccgaa ggaagaggct 2280 

gactatgaag atgatttcct ggagtatgat caggaacata tcagatttat agataatatg 2340 

ttaatggggt caggagcttt tgtaaagaaa atctctcttt ctcctttttc aaccactgat 2400 

tctgcatatg aatggaaaat gcccaaaaaa tcctccttag gtagtatgcc attttcatca 2460 

gattttgagg attttgacta cagctcttgg gatgcaatgt gctatctgga tcctagcaaa 2520 

gctgttgaag aagatgactt tgtggtgggg ttctggaatc catcagaaga aaactgtggt 2580 

gttgacacgg gaaagcagtc catttcttac gacttgcaca ctgagcagtg tattgctgac 2640 

aaaagcatag cggactgtgt ggaagccctg ctgggctgct atttaaccag ctgtggggag 2700 

agggctgctc agcttttcct ctgttcactg gggctgaagg tgctcccggt aattaaaagg 2760 

actgatcggg aaaaggccct gtgccctact cgggagaatt tcaacagcca acaaaagaac 2820 

ctttcagtga gctgtgctgc tgcttctgtg gccagttcac gctcttctgt attgaaagac 2880 

tcggaatatg gttgtttgaa gattccacca agatgtatgt ttgatcatcc agatgcagat 2940 

aaaacactga atcaccttat atcggggttt gaaaattttg aaaagaaaat caactacaga 3000 

ttcaagaata aggcttacct tctccaggct tttacacatg cctcctacca ctacaatact 3060 

atcactgatt gttaccagcg cttagaattc ctgggagatg cgattttgga ctacctcata 3120 

accaagcacc tttatgaaga cccgcggcag cactccccgg gggtcctgac agacctgcgg 3180 

tctgccctgg tcaacaacac catctttgca tcgctggctg taaagtacga ctaccacaag 3240 

tacttcaaag ctgtctctcc tgagctcttc catgtcattg atgactttgt gcagtttcag 3300 
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cttgagaaga 


atgaaatgca aggaatggat tctgagctta 


ggagatctga ggaggatgaa 


ooca 


gagaaagaag 


aggatattga agttccaaag gccatggggg 


atatttttga gtcgcttgct 


O A OA 

34^0 


ggtgccattt 


acatggatag tgggatgtca ctggagacag 


tctggcaggt gtactatccc 


O A OA 

3480 


atgatgcggc 


cactaataga aaagttttct gcaaatgtac 


cccgttcccc tgtgcgagaa 


3540 


ttgcttgaaa 


tggaaccaga aactgccaaa tttagcccgg 


ctgagagaac ttacgacggg 


o r A A 

3600 


aaggtcagag 


tcactgtgga agtagtagga aaggggaaat 


ttaaaggtgt tggtcgaagt 


3660 


tacaggattg 


ccaaatctgc agcagcaaga agagccctcc 


gaagcctcaa agctaatcaa 


3720 


cctcaggttc 


ccaatagcta a 




3741 



<210> 17 

<211> 1246 

<212> PRT 

<213> Artificial 

<220> 

<223> An amino acid sequence of human dicer mutant 
<400> 17 

Ala Ser He Val Gly Pro Pro Met Ser Cys Val Arg Leu Ala Glu Arg 
15 10 15 



Val Val Ala Leu He Cys Cys Glu Lys Leu His Lys He Gly Glu Leu 
20 25 30 



Asp Asp His Leu Met Pro Val Gly Lys Glu Thr Val Lys Tyr Glu Glu 
35 40 45 



Glu Leu Asp Leu His Asp Glu Glu Glu Thr Ser Val Pro Gly Arg Pro 
50 55 60 



Gly Ser Thr Lys Arg Arg Gin Cys Tyr Pro Lys Ala He Pro Glu Cys 
65 70 75 80 

Leu Arg Asp Ser Tyr Pro Arg Pro Asp Gin Pro Cys Tyr Leu Tyr Val 
85 90 95 
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He Gly Met Val Leu Thr Thr Pro Leu Pro Asp Glu Leu Asn Phe Arg 
100 105 110 



Arg Arg Lys Leu Tyr Pro Pro Glu Asp Thr Thr Arg Cys Phe Gly He 
115 120 125 

Leu Thr Ala Lys Pro He Pro Gin He Pro His Phe Pro Val Tyr Thr 
130 135 140 

Arg Ser Gly Glu Val Thr He Ser He Glu Leu Lys Lys Ser Gly Phe 
145 150 155 160 



Met Leu Ser Leu Gin Met Leu Glu Leu He Thr Arg Leu His Gin Tyr 
165 170 175 



He Phe Ser His He Leu Arg Leu Glu Lys Pro Ala Leu Glu Phe Lys 
180 185 190 



Pro Thr Asp Ala Asp Ser Ala Tyr Cys Val Leu Pro Leu Asn Val Val 
195 200 205 



Asn Asp Ser Ser Thr Leu Asp He Asp Phe Lys Phe Met Glu Asp He 
210 215 220 

Glu Lys Ser Glu Ala Arg He Gly He Pro Ser Thr Lys Tyr Thr Lys 
225 230 235 240 



Glu Thr Pro Phe Val Phe Lys Leu Glii Asp Tyr Gin Asp Ala Val He 
245 250 255 



He Pro Arg Tyr Arg Asn Phe Asp Gin Pro His Arg Phe Tyr Val Ala 
260 265 270 



Asp Val Tyr Thr Asp Leu Thr Pro Leu Ser Lys Phe Pro Ser Pro Glu 
275 280 285 
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Tyr Glu Thr Phe Ala Glu Tyr Tyr Lys Thr Lys Tyr Asn Leu Asp Leu 
290 295 300 



Thr Asn Leu Asn Gin Pro Leu Leu Asp Val Asp His Thr Ser Ser Arg 
305 310 315 320 

Leu Asn Leu Leu Thr Pro Arg His Leu Asn Gin Lys Gly Lys Ala Leu 
325 330 335 



Pro Leu Ser Ser Ala Glu Lys Arg Lys Ala Lys Trp Glu Ser Leu Gin 
340 345 350 



Asn Lys Gin He Leu Val Pro Glu Leu Cys Ala He His Pro He Pro 
355 360 365 



Ala Ser Leu Trp Arg Lys Ala Val Cys Leu Pro Ser He Leu Tyr Arg 
370 375 380 

Leu His Cys Leu Leu Thr Ala Glu Glu Leu Arg Ala Gin Thr Ala Ser 
385 " 390 395 400 



Asp Ala Gly Val Gly Val Arg Ser Leu Pro Ala Asp Phe Arg Tyr Pro 
405 410 415 



Asn Leu Asp Phe Gly Trp Lys Lys Ser He Asp Ser Lys Ser Phe He 
420 425 430 



Ser He Ser Asn Ser Ser Ser Ala Glu Asn Asp Asn Tyr Cys Lys His 
435 440 445 

Ser Thr He Val Pro Glu Asn Ala Ala His Gin Gly Ala Asn Arg Thr 
450 455 460 

Ser Ser Leu Glu Asn His Asp Gin Met Ser Val Asn Cys Arg Thr Leu 
465 470 475 480 



Leu Ser Glu Ser Pro Gly Lys Leu His Val Glu Val Ser Ala Asp Leu 
485 490 495 
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Thr Ala He Asn Gly Leu Ser Tyr Asn Gin Asn Leu Ala Asn Gly Ser 
500 505 510 



Tyr Asp Leu Ala Asn Arg Asp Phe Cys Gin Gly Asn Gin Leu Asn Tyr 
515 520 525 



Tyr Lys Gin Glu He Pro Val Gin Pro Thr Thr Ser Tyr Ser He Gin 
530 535 540 

Asn Leu Tyr Ser Tyr Glu Asn Gin Pro Gin Pro Ser Asp Glu Cys Thr 
545 550 555 560 

Leu Leu Ser Asn Lys Tyr Leu Asp Gly Asn Ala Asn Lys Ser Thr Ser 
565 570 575 



Asp Gly Ser Pro Val Met Ala Val Met Pro Gly Thr Thr Asp Thr He 
580 585 590 



Gin Val Leu Lys Gly Arg Met Asp Ser Glu Gin Ser Pro Ser He Gly 
595 600 605 



Tyr Ser Ser Arg Thr Leu Gly Pro Asn Pro Gly Leu He Leu Gin Ala 
610 615 620 



Leu Thr Leu Ser Asn Ala Ser Asp Gly Phe Asn Leu Glu Arg Leu Glu 
625 630 635 640 



Met Leu Gly Asp Ser Phe Leu Lys His Ala He Thr Thr Tyr Leu Phe 
645 650 655 



Cys Thr Tyr Pro Asp Ala His Glu Gly Arg Leu Ser Tyr Met Arg Ser 
660 665 670 



Lys Lys Val Ser Asn Cys Asn Leu Tyr Arg Leu Gly Lys Lys Lys Gly 
675 680 685 
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Leu Pro Ser Arg Met Val Val Ser He Phe Asp Pro Pro Val Asn Trp 
690 695 700 

Leu Pro Pro Gly Tyr Val Val Asn Gin Asp Lys Ser Asn Thr Asp Lys 
705 710 715 720 



Trp Glu Lys Asp Glu Met Thr Lys Asp Cys Met Leu Ala Asn Gly Lys 
725 730 735 



Leu Asp Glu Asp Tyr Glu Glu Glu Asp Glu Glu Glu Glu Ser Leu Met 
740 745 750 



Trp Arg Ala Pro Lys Glu Glu Ala Asp Tyr Glu Asp Asp Phe Leu Glu 
755 760 765 



Tyr Asp Gin Glu His He Arg Phe He Asp Asn Met Leu Met Gly Ser 
770 775 780 



Gly Ala Phe Val Lys Lys He Ser Leu Ser Pro Phe Ser Thr Thr Asp 
785 790 795 800 



Ser Ala Tyr Glu Trp Lys Met Pro Lys Lys Ser Ser Leu Gly Ser Met 
805 810 815 



Pro Phe Ser Ser Asp Phe Glu Asp Phe Asp Tyr Ser Ser Trp Asp Ala 
820 825 830 



Met Cys Tyr Leu Asp Pro Ser Lys Ala Val Glu Glu Asp Asp Phe Val 
835 840 845 



Val Gly Phe Trp Asn Pro Ser Glu Glu Asn Cys Gly Val Asp Thr Gly 
850 855 860 



Lys Gin Ser He Ser Tyr Asp Leu His Thr Glu Gin Cys He Ala Asp 
865 870 875 880 



Lys Ser He Ala Asp Cys Val Glu Ala Leu Leu Gly Cys Tyr Leu Thr 
885 890 895 
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Ser Cys Gly Glu Arg Ala Ala Gin Leu Phe Leu Cys Ser Leu Gly Leu 
900 905 910 



Lys Val Leu Pro Val He Lys Arg Thr Asp Arg Glu Lys Ala Leu Cys 
915 920 925 



Pro Thr Arg Glu Asn Phe Asn Ser Gin Gin Lys Asn Leu Ser Val Ser 
930 935 940 

Cys Ala Ala Ala Ser Val Ala Ser Ser Arg Ser Ser Val Leu Lys Asp 
945 950 955 960 



Ser Glu Tyr Gly Cys Leu Lys He Pro Pro Arg Cys Met Phe Asp His 
965 970 975 



Pro Asp Ala Asp Lys Thr Leu Asn His Leu He Ser Gly Phe Glu Asn 
980 985 990 



Phe Glu Lys Lys He Asn Tyr Arg Phe Lys Asn Lys Ala Tyr Leu Leu 
995 1000 1005 



Gin Ala Phe Thr His Ala Ser Tyr His Tyr Asn Thr He Thr Asp 
1010 1015 1020 

Cys Tyr Gin Arg Leu Glu Phe Leu Gly Asp Ala He Leu Asp Tyr 
1025 1030 1035 

Leu He Thr Lys His Leu Tyr Glu Asp Pro Arg Gin His Ser Pro 
1040 1045 1050 



Gly Val Leu Thr Asp Leu Arg Ser Ala Leu Val Asn Asn Thr He 
1055 1060 1065 



Phe Ala Ser Leu Ala Val Lys Tyr Asp Tyr His Lys Tyr Phe Lys 
1070 1075 1080 
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Ala Val Ser Pro Glu Leu Phe His Val He Asp Asp Phe Val Gin 
1085 1090 1095 



Phe Gin Leu Glu Lys Asn Glu Met Gin Gly Met Asp Ser Glu Leu 
1100 1105 1110 



Arg Arg Ser Glu Glu Asp Glu Glu Lys Glu Glu Asp He Glu Val 
1115 1120 1125 



Pro Lys Ala Met Gly Asp He Phe Glu Ser Leu Ala Gly Ala He 
1130 1135 1140 



Tyr Met Asp Ser Gly Met Ser Leu Glu Thr Val Trp Gin Val Tyr 
1145 1150 1155 



Tyr Pro Met Met Arg Pro Leu He Glu Lys Phe Ser Ala Asn Val 
1160 1165 1170 



Pro Arg Ser Pro Val Arg Glu Leu Leu Glu Met Glu Pro Glu Thr 
1175 1180 1185 



Ala Lys Phe Ser Pro Ala Glu Arg Thr Tyr Asp Gly Lys Val Arg 
1190 1195 1200 



Val Thr Val Glu Val Val Gly Lys Gly Lys Phe Lys Gly Val Gly 
1205 1210 1215 



Arg Ser Tyr Arg He Ala Lys Ser Ala Ala Ala Arg Arg Ala Leu 
1220 1225 1230 



Arg Ser Leu Lys Ala Asn Gin Pro Gin Val Pro Asn Ser 
1235 1240 1245 



<210> 18 

<211> 1267 

<212> PRT 

<213> Artificial 

<220> 
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<223> An amino acid sequence of human dicer mutant 
<400> 18 

Met Asn His Lys Val His His His His His His He Glu Gly Arg Asn 
15 10 15 

Ser Ser Ser Val Pro Ala Ser He Val Gly Pro Pro Met Ser Cys Val 
20 25 30 

Arg Leu Ala Glu Arg Val Val Ala Leu He Cys Cys Glu Lys Leu His 
35 40 45 

Lys He Gly Glu Leu Asp Asp His Leu Met Pro Val Gly Lys Glu Thr 
50 " 55 60 

Val Lys Tyr Glu Glu Glu Leu Asp Leu His Asp Glu Glu Glu Thr Ser 
65 70 75 80 

Val Pro Gly Arg Pro Gly Ser Thr Lys Arg Arg Gin Cys Tyr Pro Lys 
85 90 95 



Ala He Pro Glu Cys Leu Arg Asp Ser Tyr Pro Arg Pro Asp Gin Pro 
100 105 110 



Cys Tyr Leu Tyr Val He Gly Met Val Leu Thr Thr Pro Leu Pro Asp 
115 120 125 



Glu Leu Asn Phe Arg Arg Arg Lys Leu Tyr Pro Pro Glu Asp Thr Thr 
130 135 140 



Arg Cys Phe Gly He Leu Thr Ala Lys Pro He Pro Gin He Pro His 
145 150 155 160 



Phe Pro Val Tyr Thr Arg Ser Gly Glu Val Thr He Ser He Glu Leu 
165 170 175 



Lys Lys Ser Gly Phe Met Leu Ser Leu Gin Met Leu Glu Leu He Thr 
180 185 190 
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Arg Leu His Gin Tyr He Phe Ser His He Leu Arg Leu Glu Lys Pro 
195 200 205 



Ala Leu Glu Phe Lys Pro Thr Asp Ala Asp Ser Ala Tyr Cys Val Leu 
210 215 220 



Pro Leu Asn Val Val Asn Asp Ser Ser Thr Leu Asp He Asp Phe Lys 
225 230 235 240 



Phe Met Glu Asp He Glu Lys Ser Glu Ala Arg He Gly He Pro Ser 
245 250 255 



Thr Lys Tyr Thr Lys Glu Thr Pro Phe Val Phe Lys Leu Glu Asp Tyr 
260 265 270 



Gin Asp Ala Val He He Pro Arg Tyr Arg Asn Phe Asp Gin Pro His 
275 280 285 



Arg Phe Tyr Val Ala Asp Val Tyr Thr Asp Leu Thr Pro Leu Ser Lys 
290 295 300 



Phe Pro Ser Pro Glu Tyr Glu Thr Phe Ala Glu Tyr Tyr Lys Thr Lys 
305 310 315 320 



Tyr Asn Leu Asp Leu Thr Asn Leu Asn Gin Pro Leu Leu Asp Vai Asp 
325 330 335 



His Thr Ser Ser Arg Leu Asn Leu Leu Thr Pro Arg His Leu Asn Gin 
340 345 350 



Lys Gly Lys Ala Leu Pro Leu Ser Ser Ala Glu Lys Arg Lys Ala Lys 
355 360 365 



Trp Glu Ser Leu Gin Asn Lys Gin He Leu Val Pro Glu Leu Cys Ala 
370 375 380 
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He His Pro He Pro Ala Ser Leu Trp Arg Lys Ala Val Cys Leu Pro 
385 390 395 400 

Ser He Leu Tyr Arg Leu His Cys Leu Leu Thr Ala Glu Glu Leu Arg 
405 410 415 

Ala Gin Thr Ala Ser Asp Ala Gly Val Gly Val Arg Ser Leu Pro Ala 
420 425 430 

Asp Phe Arg Tyr Pro Asn Leu Asp Phe Gly Trp Lys Lys Ser He Asp 
435 440 445 

Ser Lys Ser Phe He Ser He Ser Asn Ser Ser Ser Ala Glu Asn Asp 
450 455 460 

Asn Tyr Cys Lys His Ser Thr He Val Pro Glu Asn Ala Ala His Gin 
465 470 475 480 

Gly Ala Asn Arg Thr Ser Ser Leu Glu Asn His Asp Gin Met Ser Val 
485 490 495 

Asn Cys Arg Thr Leu Leu Ser Glu Ser Pro Gly Lys Leu His Val Glu 
500 505 510 

Val Ser Ala Asp Leu Thr Ala He Asn Gly Leu Ser Tyr Asn Gin Asn 
515 520 525 

Leu Ala Asn Gly Ser Tyr Asp Leu Ala Asn Arg Asp Phe Cys Gin Gly 
530 535 540 

Asn Gin Leu Asn Tyr Tyr Lys Gin Glu He Pro Val Gin Pro Thr Thr 
545 550 555 560 

Ser Tyr Ser He Gin Asn Leu Tyr Ser Tyr Glu Asn Gin Pro Gin Pro 
565 570 575 

Ser Asp Glu Cys Thr Leu Leu Ser Asn Lys Tyr Leu Asp Gly Asn Ala 
580 585 590 
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Asn Lys Ser Thr Ser Asp Gly Ser Pro Val Met Ala Val Met Pro Gly 
595 600 605 



Thr Thr Asp Thr He Gin Val Leu Lys Gly Arg Met Asp Ser Glu Gin 
610 615 620 

Ser Pro Ser He Gly Tyr Ser Ser Arg Thr Leu Gly Pro Asn Pro Gly 
625 630 635 640 



Leu He Leu Gin Ala Leu Thr Leu Ser Asn Ala Ser Asp Gly Phe Asn 
645 650 655 



Leu Glu Arg Leu Glu Met Leu Gly Asp Ser Phe Leu Lys His Ala He 
660 665 670 



Thr Thr Tyr Leu Phe Cys Thr Tyr Pro Asp Ala His Glu Gly Arg Leu 
675 680 685 



Ser Tyr Met Arg Ser Lys Lys Val Ser Asn Cys Asn Leu Tyr Arg Leu 
690 695 700 



Gly Lys Lys Lys Gly Leu Pro Ser Arg Met Val Val Ser He Phe Asp 
705 710 715 720 



Pro Pro Val Asn Trp Leu Pro Pro Gly Tyr Val Val Asn Gin Asp Lys 
725 730 735 



Ser Asn Thr Asp Lys Trp Glu Lys Asp Glu Met Thr Lys Asp Cys Met 
740 745 750 



Leu Ala Asn Gly Lys Leu Asp Glu Asp Tyr Glu Glu Glu Asp Glu Glu 
755 760' 765 



Glu Glu Ser Leu Met Trp Arg Ala Pro Lys Glu Glu Ala Asp Tyr Glu 
770 775 780 
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Asp Asp Phe Leu Glu Tyr Asp Gin Glu His He Arg Phe He Asp Asn 
785 4 790 795 800 
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Met Leu Met Gly Ser Gly Ala Phe Val Lys Lys He Ser Leu Ser Pro 
805 810 815 



Phe Ser Thr Thr Asp Ser Ala Tyr Glu Trp Lys Met Pro Lys Lys Ser 
820 825 830 



Ser Leu Gly Ser Met Pro Phe Ser Ser Asp Phe Glu Asp Phe Asp Tyr 
835 840 845 



Ser Ser Trp Asp Ala Met Cys Tyr Leu Asp Pro Ser Lys Ala Val Glu 
850 855 860 

Glu Asp Asp Phe Val Val Gly Phe Trp Asn Pro Ser Glu Glu Asn Cys 
865 ' 870 875 880 



Gly Val Asp Thr Gly Lys Gin Ser He Ser Tyr Asp Leu His Thr Glu 
885 890 895 



Gin Cys He Ala Asp Lys Ser He Ala Asp Cys Val Glu Ala Leu Leu 
900 905 910 



Gly Cys Tyr Leu Thr Ser Cys Gly Glu Arg Ala Ala Gin Leu Phe Leu 
915 920 925 



Cys Ser Leu Gly Leu Lys Val Leu Pro Val He Lys Arg Thr Asp Arg 
930 935 940 



Glu Lys Ala Leu Cys Pro Thr Arg Glu Asn Phe Asn Ser Gin Gin Lys 
945 950 955 960 



Asn Leu Ser Val Ser Cys Ala Ala Ala Ser Val Ala Ser Ser Arg Ser 
965 970 975 



Ser Val Leu Lys Asp Ser Glu Tyr Gly Cys Leu Lys He Pro Pro Arg 
980 985 990 
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Cys Met Phe Asp His Pro Asp Ala Asp Lys Thr Leu Asn His Leu He 
995 1000 1005 



Ser Gly Phe Glu Asn Phe Glu Lys Lys He Asn Tyr Arg Phe Lys 
1010 1015 1020 



Asn Lys Ala Tyr Leu Leu Gin Ala Phe Thr His Ala Ser Tyr His 
1025 1030 1035 



Tyr Asn Thr He Thr Asp Cys Tyr Gin Arg Leu Glu Phe Leu Gly 
1040 1045 1050 



Asp Ala He Leu Asp Tyr Leu He Thr Lys His Leu Tyr Glu Asp 
1055 1060 1065 



Pro Arg Gin His Ser Pro Gly Val Leu Thr Asp Leu Arg Ser Ala 
1070 1075 1080 



Leu Val Asn Asn Thr He Phe Ala Ser Leu Ala Val Lys Tyr Asp 
1085 1090 1095 

Tyr His Lys Tyr Phe Lys Ala Val Ser Pro Glu Leu Phe His Val 
1100 1105 1110 



He Asp Asp Phe Val Gin Phe Gin Leu Glu Lys Asn Glu Met Gin 
1115 1120 1125 



Gly Met Asp Ser Glu Leu Arg Arg Ser Glu Glu Asp Glu Glu Lys 
1130 1135 1140 



Glu Glu Asp He Glu Val Pro Lys Ala Met Gly Asp He Phe Glu 
1145 1150 H55 



Ser Leu Ala Gly Ala He Tyr Met Asp Ser Gly Met Ser Leu Glu 
1160 1165 H70 
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Thr Val Trp Gin Val Tyr Tyr Pro Met Met Arg Pro Leu He Glu 
1175 * 1180 1185 



Lys Phe Ser Ala Asn Val Pro Arg Ser Pro Val Arg Glu Leu Leu 
1190 1195 1200 



Glu Met Glu Pro Glu Thr Ala Lys Phe Ser Pro Ala Glu Arg Thr 
1205 1210 1215 



Tyr Asp Gly Lys Val Arg Val Thr Val Glu Val Val Gly Lys Gly 
1220 1225 1230 



Lys Phe Lys Gly Val Gly Arg Ser Tyr Arg He Ala Lys Ser Ala 
1235 1240 1245 



Ala Ala Arg Arg Ala Leu Arg Ser Leu Lys Ala Asn Gin Pro Gin 
1250 1255 1260 



Val Pro Asn Ser 
1265 



<210> 19 

<211> 3804 

<212> DNA 

<213> Artificial 

<220> 

<223> A gene encoding human dicer mutant 
<400> 19 

atgaatcaca aagtgcatca tcatcatcat catatcgaag gtaggaattc gagctcggta 60 

cccgcctcca ttgttggtcc accaatgagc tgtgtacgat tggctgaaag agttgtcgct 120 

ctcatttgct gtgagaaact gcacaaaatt ggcgaactgg atgaccattt gatgccagtt 180 

gggaaagaga ctgttaaata tgaagaggag cttgatttgc atgatgaaga agagaccagt 240 

gttccaggaa gaccaggttc cacgaaacga aggcagtgct acccaaaagc aattccagag 300 

tgtttgaggg atagttatcc cagacctgat cagccctgtt acctgtatgt gataggaatg 360 

gttttaacta cacctttacc tgatgaactc aactttagaa ggcggaagct ctatcctcct 420 
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gaagatacca caagatgctt tggaatactg acggccaaac ccatacctca gattccacac 480 

tttcctgtgt acacacgctc tggagaggtt accatatcca ttgagttgaa gaagtctggt 540 

ttcatgttgt ctctacaaat gcttgagttg attacaagac ttcaccagta tatattctca 600 

catattcttc ggcttgaaaa acctgcacta gaatttaaac ctacagacgc tgattcagca 660 

tactgtgttc tacctcttaa tgttgttaat gactccagca ctttggatat tgactttaaa 720 

ttcatggaag atattgagaa gtctgaagct cgcataggca ttcccagtac aaagtataca 780 

aaagaaacac cctttgtttt taaattagaa gattaccaag atgccgttat cattccaaga 840 

tatcgcaatt ttgatcagcc tcatcgattt tatgtagctg atgtgtacac tgatcttacc 900 

ccactcagta aatttccttc ccctgagtat gaaacttttg cagaatatta taaaacaaag 960 

tacaaccttg acctaaccaa tctcaaccag ccactgctgg atgtggacca cacatcttca 1020 

agacttaatc ttttgacacc tcgacatttg aatcagaagg ggaaagcgct tcctttaagc 1080 

agtgctgaga agaggaaagc caaatgggaa agtctgcaga ataaacagat actggttcca 1140 

gaactctgtg ctatacatcc aattccagca tcactgtgga gaaaagctgt ttgtctcccc 1200 

agcatacttt atcgccttca ctgccttttg actgcagagg agctaagagc ccagactgcc 1260 

agcgatgctg gcgtgggagt cagatcactt cctgcggatt ttagataccc taacttagac 1320 

ttcgggtgga aaaaatctat tgacagcaaa tctttcatct caatttctaa ctcctcttca 1380 

gctgaaaatg ataattactg taagcacagc acaattgtcc ctgaaaatgc tgcacatcaa 1440 

ggtgctaata gaacctcctc tctagaaaat catgaccaaa tgtctgtgaa ctgcagaacg 1500 

ttgctcagcg agtcccctgg taagctccac gttgaagttt cagcagatct tacagcaatt 1560 

aatggtcttt cttacaatca aaatctcgcc aatggcagtt atgatttagc taacagagac 1620 

ttttgccaag gaaatcagct aaattactac aagcaggaaa tacccgtgca accaactacc 1680 

tcatattcca ttcagaattt atacagttac gagaaccagc cccagcccag cgatgaatgt 1740 

actctcctga gtaataaata ccttgatgga aatgctaaca aatctacctc agatggaagt 1800 

cctgtgatgg ccgtaatgcc tggtacgaca gacactattc aagtgctcaa gggcaggatg 1860 

gattctgagc agagcccttc tattgggtac tcctcaagga ctcttggccc caatcctgga 1920 
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cttattcttc aggctttgac tctgtcaaac gctagtgatg gatttaacct ggagcggctt 1980 

gaaatgcttg gcgactcctt tttaaagcat gccatcacca catatctatt ttgcacttac 2040 

cctgatgcgc atgagggccg cctttcatat atgagaagca aaaaggtcag caactgtaat 2100 

ctgtatcgcc ttggaaaaaa gaagggacta cccagccgca tggtggtgtc aatatttgat 2160 

ccccctgtga attggcttcc tcctggttat gtagtaaatc aagacaaaag caacacagat 2220 

aaatgggaaa aagatgaaat gacaaaagac tgcatgctgg cgaatggcaa actggatgag 2280 

gattacgagg aggaggatga ggaggaggag agcctgatgt ggagggctcc gaaggaagag 2340 

gctgactatg aagatgattt cctggagtat gatcaggaac atatcagatt tatagataat 2400 

atgttaatgg ggtcaggagc ttttgtaaag aaaatctctc tttctccttt ttcaaccact 2460 

gattctgcat atgaatggaa aatgcccaaa aaatcctcct taggtagtat gccattttca 2520 

tcagattttg aggattttga ctacagctct tgggatgcaa tgtgctatct ggatcctagc 2580 

aaagctgttg aagaagatga ctttgtggtg gggttctgga atccatcaga agaaaactgt 2640 

ggtgttgaca cgggaaagca gtccatttct tacgacttgc acactgagca gtgtattgct 2700 

gacaaaagca tagcggactg tgtggaagcc ctgctgggct gctatttaac cagctgtggg 2760 

gagagggctg ctcagctttt cctctgttca ctggggctga aggtgctccc ggtaattaaa 2820 

aggactgatc gggaaaaggc cctgtgccct actcgggaga atttcaacag ccaacaaaag 2880 

aacctttcag tgagctgtgc tgctgcttct gtggccagtt cacgctcttc tgtattgaaa 2940 

gactcggaat atggttgttt gaagattcca ccaagatgta tgtttgatca tccagatgca 3000 

gataaaacac tgaatcacct tatatcgggg tttgaaaatt ttgaaaagaa aatcaactac 3060 

agattcaaga ataaggctta ccttctccag gcttttacac atgcctccta ccactacaat 3120 

actatcactg attgttacca gcgcttagaa ttcctgggag atgcgatttt ggactacctc 3180 

ataaccaagc acctttatga agacccgcgg cagcactccc cgggggtcct gacagacctg 3240 

cggtctgccc tggtcaacaa caccatcttt gcatcgctgg ctgtaaagta cgactaccac 3300 

aagtacttca aagctgtctc tcctgagctc ttccatgtca ttgatgactt tgtgcagttt 3360 

cagcttgaga agaatgaaat gcaaggaatg gattctgagc ttaggagatc tgaggaggat 3420 
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gaagagaaag aagaggatat tgaagttcca aaggccatgg gggatatttt tgagtcgctt 3480 

gctggtgcca tttacatgga tagtgggatg tcactggaga cagtctggca ggtgtactat 3540 

cccatgatgc ggccactaat agaaaagttt tctgcaaatg taccccgttc ccctgtgcga 3600 

gaattgcttg aaatggaacc agaaactgcc aaatttagcc cggctgagag aacttacgac 3660 

gggaaggtca gagtcactgt ggaagtagta ggaaagggga aatttaaagg tgttggtcga 3720 

agttacagga ttgccaaatc tgcagcagca agaagagccc tccgaagcct caaagctaat 3780 

caacctcagg ttcccaatag ctaa 3804 
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